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Take Your Engineer 
Home With You Some 
Winter Evening. 





























By the fireside, in the quiet of 
your home, discuss improve- 
ments’and extensions to your 
water works system. When 
your plans include expansion 
you will need new Hypo- 
chlorinators and Chemical 
Feeders. The recently an- 
nounced %Proportioneers% 
Heavy Duty Chem-O-Feeder is 
being widely discussed in post- 


war planning. For the past ten 
years %Proportioneers, Inc.% 
has been intimately associated 
with water works engineers 
and operators and our equip- 
ment has been designed to 
meet the requirements of these 
men in feeding the great va- 
riety of chemicals needed in 
modern water treatment which 
guards the public health. 


 DROPORTIONEERS. INC. 


96 CODDING ST., PROVIDENCE, R. I. 











Use Rock Drills? 













@ Over 150 handsomely illustrated pages, describ- 
ing Cleveland rock drilling equipment—you will 
find that and plenty more in our new Catalog 42R. 


Here are some of the subjects covered: 


Detailed information about Cleveland Sinkers, Paving 
Breakers, Clay Diggers and Tampers, Drifters, Stopers, 


Wagon Drills and Accessories. 


Helpful instructions, in cartoon style, about operating 





and maintaining Rock Drills. BRANCH OFFICES 
Birmingham, Ala. Detroit, Mich. Pittsburgh, Pa. 
* ‘ Pe Boston, Mass. El Paso, Texas Richmond, Va. 
Valuable information about getting more work out of Buffalo, N. Y. neteenl, Wish. Salt Lake City, Utah 
‘“ Butte, Mont. Knoxville, Tenn. San Francisco, Calif, 
your Paving Breakers. Chicago, Ill. Lexington, Ky. St. Louis, Mo. 
’ t Cincinnati, Ohio Los Angeles, Calif. Victor, Colo. 
Complete description of our other products, including Dallas, Texas Milwaukee, Wis. Wallace, Idaho 
Denver, Colo. New York, N. Y. Washington, D.C. 
Cleco pneumatic tools. Philadelphia, Pa. 
CANADIAN DISTRIBUTORS 
Write today for your free copy of Catalog 42R. Purves E. Ritchie & Son, Ltd., 658 Hornby Street, Vancouver, B.C. 


BUY U. S. WAR BONDS AND STAMPS 





» » 
FLEE“ TW " ' N Mi j 
Division of The Cleveland Pneumatic Tool Company : - 
CABLE ADDRESS: “ROCKDRILL” e CLEVELAND 5, OHIO 


LEADERS IN DRILLING EQUIPMENT 
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Specially Useful for the 


AVERAGE 
ENGINEER 





1942 
Edition 


454 pages 
liberally 
illustrated 





Sewerage and 
Sewage Treatment 


By COL. W. A. HARDENBERGH 


Here is a bigger and better book than the 

er edition which proved so popular with 
mitary engineers everywhere. The section on 
reatment has been entirely rewritten and de- 
m examples of all kinds worked out in detail 
9 illustrate practical and up-to-date methods 
# design. 


For the Average Engineer 


Like its predecessor, this is an authoritative 
yet simple treatment of the subject by one of 
the| nation’s foremost authorities. Col. Harden- 
bergh’s editorial and field work have brought 
him in close contact with the problems that 
trouble the average enginetr and in this book 
he outlines those methods most suitable for 
handling the work. Particular attention is paid 
to sewerage systems, both storm and sanitary. 


Partial Table of Contents 


Hydraulics of Sewers 
Planning Sewerage Systems 
Design of Sanitary Sewers 
Design of Storm and Combined Sewers 
Pumping of Sewage 
Fundamentals of Sewage Treatment 
Grit Removal and Screening 
Sedimentation 
Chemical Treatment of Sewage 
Activated Sludge Process 
Secondary Treatment of Sewage 
Sludge Digestion and Disposal 
Chlorination of Sewage 
Industrial Wastes 

Utah Institutional Waste Treatment 

Calif. Operation of Sewage Treatment Plants 


Send for a copy today 


Priced at only $4.00 a copy, postpaid, this book 
oe is being sold under our regular money-back-if- 
not-satisfied guarantee. Mail your remittance 
with coupon below and if not more than satisfied 
with this new edition, you may return it within 
B.C. §10 days for full refund. PUBLIC WORK<* 
Magazine, 310 East 45th St.. New York. N. Y 
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THIS NEW BULLETIN WILL HELP YOU 
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Just off the press, in English (344E), Spanish (3445S), and Portuguese (344P), this bulletin 
shows Builders Filtration Plant equipment for metering dnd controlling flow and liquid ma 
level, and for sand expansion. Diagrammatic installation drawings . . . photographs | 
of equipment . . . simple, concise explanations. Send for this and other helpful bulle- er! 
tins on specific equipment. Our long experience is at your service. Builders-Providence, to 
Inc. (Division of Builders Iron Foundry), 9 Codding St., Providence 1, R. I. 
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THE WAR 
EMERGENCY 


Postwar Planning Delayed by Waiting for 
Federal Handouts 


Too many municipal and state governing bodies are 
making no definite plans for financing postwar con- 
struction or even the planning for it, hoping the fed- 
eral government will provide the funds in part if not 
wholly. To such we recommend a careful reading of 
an address by Col. William N. Carey, Chief En- 
gineer, Federal Works Agency, before the Georgia 
Section, American Society of Civil Engineers. Among 
other things he said: 

“Of course it is important that the people know at 
once what federal help, if any, may be offered for the 
accomplishment of the necessary preliminaries to a 
public works program. But that is a poor excuse for 
any live community to delay making definite plans 
now for the improvements it badly needs... . 

“If federal aid in planning is forthcoming, it may 
well be that it would provide for a loan only, to be 
returned when construction was authorized. Any fed- 
eral aid legislation is certain to impose conditions and 
limitations to which the borrower must conform. Be- 
cause of all the uncertainties in the possibility of fed- 
eral aid, and because of the urgency of getting public 
works plans under way now, it would seem that the 
argument is all on the side of not waiting for proble- 
matical federal action. . 

“Apathy on the part of local subdivisions of gov- 
ernment now may force the national government later 
to hand out from the federal cookie jar some hastily 
conceived, emergency-made work program. We should 
know by this time that such a program is certain to be 
wasteful of our money as well as non-contributive to 
permanent national prosperity.” 


——————— 





Completed Plans for Postwar Work 


At recent Congress hearings on public work planning, 
the Michigan Highway Department reported that on 
December Ist it had a planned program of some $70,- 
000,000, with plans quite or nearly completed for 
$38,000,000 of this. Also 74 county road commissions 
had completed surveys and plans for approximately 
$13,243,000 worth of road and bridge work, out of 
a proposed program of $219,000,000. Forty-eight cities 
reported a total planned program as of December Ist 
aggregating $114,443,000. Detailed plans have been 
prepared for $17,668,000 worth of this local road, 
street, and bridge work. 





Municipal Postwar Planning in New York 


The New York State Legislature has created a State 
Postwar Public Works Planning Commission and ap- 
propriated $3,000,000 to assist municipalities in pre- 
paring plans for postwar public works projects, the 
municipality to furnish 50% of the cost. The commis- 
sion has prepared a “Postwar Public Works Municipal 
Handbook” which outlines in detail the procedure for 
making an application for a state grant. 


Equipment for Highway Maintenance 


Discussing on December 2 the immediately pressing 
features of highway work, Thomas H. MacDonald, 
Commissioner of Public Roads, said: 

“The next months must produce increased alloca- 
tions of the requirements to serve land transportation, 
both rail and highway. We are facing a period of even 
more intensive maintenance. An immediate necessity 
already current in some sections, is preparedness for 
snow removal. Normally 534,452 miles are thus main- 
tained, and a recent canvass of the States of their 
immediate needs, aggregates estimates of 2,551 trucks 
and 3,768 other pieces of equipment, totaling approxi- 
mately $13,000,000 in value. In addition, a most criti- 
cal need is an adequate supply of repair parts to keep 
existing equipment in reasonably continuous operation. 
Such an adequate supply, only to June 30, 1944, is 
estimated at $9,000,000. The Procurement Division of 
the Treasury is taking over all surplus equipment 
from Federal Agencies and will extend to the States 
the first choice of such equipment at agreed prices. 

“Recently a communication has been addressed to 
General Somervell in command of the Army Service 
Forces by the Highway Traffic Advisory Committee 
requesting the assistance of the Zone Transportation 
Officers in passing upon and supporting the needs for 
winter maintenance equipment. Already considerable 
help has been given in this respect by these officers of 
the Transportation Corps, and we believe that this 
assistance is only at its beginning. It is with consider- 
able assurance, then, that the recommendation is made 
that the State highway departments avail themselves, 
through the liaison representatives of the Highway 
Traffic Advisory Committee, of the sympathetic assis- 
tance of the Zone Transportation Officers in meeting 
problems of equipment and supplies.” 





Postwar Highway Employment 


During the period from 1931 to 1942 an average 
of 282,216 man-years of labor was used directly on 
maintenance of federal and state highways. It is esti- 
mated that it will require a third more than this num- 
ber for some time after the war to permit catching up 
with deferred work. For all categories of highway 
service in the postwar period, there is indicated an 
average annual need for the employment of 327,155 
man-years on highway construction and 460,501 man- 
years on highway maintenance. The indicated mini- 
mum program necessary to accomplish this objective 
will require an estimated annual expenditure for con- 
struction of 1,690-million dollars and an additional 
845 million dollars for maintenance. 





Civilian Truck Production 


WPB has announced a 200% increase in production 
of trucks for civilian use in 1944—from 41,779 to 
123,492 units. (Normal prewar production was about 
700,000 vehicles annually.) This program is a ‘‘must” 
with priority ratings equal to aircraft. 





ns Future-thinking engineers will be 


interested in this airport drainage story: To 


provide a stream enclosure over which a new 
runway could be constructed, 1570 feet of 54- 
inch pipe was required. Strength and durability 
were essential, Designers solved the problem 
with Asbestos-Bonded Paved Pipe. 

The flexible corrugated metal design of ARMCo 
Pipe prevents breakage; and band couplers 


make for strong, tight joints. Longer lengths © 


and fewer joints mean lower installation costs. 
Cradling is unnecessary. Corrosion is shackled 
by a full bituminous coating tightly bonded to 
the base metal, A thick bituminous pavement 
checks erosion—makes the bottom last as long 
as the top. 

It will pay you well to keep Asbestos-Bonded 
ARMCO Sewer Pipe in mind for post-war projects 
even though you may not be able to get it for 
immediate construction. After the war it again 
will be available to help solve your toughest 
sewer problems. Armco Drainage Products As- 
sociation, 15 Curtis Street, Middletown, Ohio. 


ASBESTOS- BONDED 
ARMCO SEWER PIPE 
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When you need special information—consult the classified READER’S SERVICE DEPT., pages 53-57 
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Returning a River Channel 
To a Water Intake 


How the Kansas river, which had moved its 
channel away from Topeka’s waterworks in- 
take, was compelled to return; and what 


Topeka did in the meantime. 


By LLOYD B. SMITH 


Water Commissioner, Topeka, Kansas 


HE Kansas river, which is the source of water sup- 

ply for the City of Topeka, Kansas, is a sand- 
bearing stream typical of many between the Missis- 
sippi and the Rocky Mountains. At Topeka the chan- 
nel is about one thousand feet wide and the banks 
are about 24 feet high above the river bed. On an 
average of about once a year the river is bank full or 
running over, while during the dry season the gauge 
often drops to 2 or 3 feet. At low water the stream is 
only 200 or 300 feet wide and the remainder of the 
channel is a sand bar, often three or four feet higher 
than the surface of the water in the river. 

During high water in the river the sand in the bed 
of the river moves down stream rapidly and the loca- 
tions of these sand bars shift. The thread of the stream 
(that is, the part of the cross-section of the channel 
where the velocity is greatest) swings back and forth 
across the channel as the water flows down the river, 
due mostly to the curvature of the caving banks. 
Wherever this thread lies, there is the deepest water, 
and there only is water found when the river gets 
very low. 

The intake pjer of the Topeka water works is lo- 
cated near the south bank of the river. In order to 
hold the low-water flow along the south bank until it 
passes the pier, a concrete permeable jetty, or dike, 
has been installed from the north bank above the 
bridge to deflect the flow of water to the south bank, 
and another permeable jetty line of steel commencing 
at the river end of the concrete jetty and extending 
down stream, parallel with the south bank, to the in- 


Intake pier. Water very low. Sheet piling shown at the left. 


take pier. In this latter jetty line there was a sandy 
island 200 feet long; caused by a bridge span lodged 
there in the flood of 1903; but during the high water 
of the spring of 1943, the thread of the stream shifted 
so that the river current struck squarely against this 
island and washed it out. This resulted in the scour- 
ing of a deep channel along the north bank opposite 
the intake pier and the deposition of sand around the 
pier, forming a bar about half a mile long and seven 
hundred feet wide and reaching a height on the river 
gauge of about 4 feet. 


Before the river had dropped below 9 feet on the 
gauge, this bar had formed around the pier sufficiently 
high to bring the bed of the river up to the intake 
gate. There were two Link-Belt moving screens in- 
stalled in the intake pier, and sand poured into the 
intake and stopped the operation of first one of these 
screens, then the other. The sand then collected in the 
horizontal section of the suction pipes until it reduced 
their capacity 50 percent and two 5 mgd pumps run- 
ning at top speed could furnish only four million gal- 
lons. At times water was being used at a rate greater 
than it could be gotten through the intake pier. This, 
with the danger of sand cutting out bearings and 
impellers, and with seventy thousand civilians and 
three war projects depending on city water as the 
only supply, had the water department plenty worried. 

It was necessary to get this break in the jetty 
plugged while there was several feet depth of water 
over the sand bar surrounding the intake pier, so that 
sufficient water flowed there to move the sand and 

















scour a channel around the pier. Even before this 
could be done, however, it was imperative to get some 
relief from the sand running into the suction pipes. 

On the river side of the intake pier and about 25 
feet from it a row of steel sheet-piling had been driven 
to make a funnel with the large end up stream, which 
increased the velocity of the water as it came to the 
gates in the intake pier and kept a deep channel at 
this point when the river was low. The top of this 
sheet piling stood at about 2 feet on the gauge, as its 
action was needed only at low water. This piling now 
was buried under 2 feet of sand, which made the 
funnel ineffective and the velocity at the pier was the 
normal river velocity—about 4 miles per hour at this 
stage of the river. 

Our first step was the installing, just above the sheet 
piling, of a retard of brush and steel to increase the 
velocity by the pier. This lowered the channel in front 
of the pier about one foot, but this was not enough 
for relief, so a 4-inch American Marsh centrifugal 
sand pump driven by a Continental motor was then 
installed on a barge and the sand pumped out be- 
tween the intake pier and the sheet piling. This low- 
ered the surface of the sand about 3 feet more, or to 
zero on the gauge. But the pump had to be run con- 
tinuously, as the sand kept filling back in. 

By this time the river had dropped to 5 feet on the 
gauge and sufficiently low to allow the driving of a 
row of Wakefield piling just back of the steel sheet 
piling and projecting above the water. This increased 
the velocity but, with the sand bar standing so high 
on all sides of the pier, it did not scour sufficiently to 
give relief, and the sand pump had to be kept in 
operation until such time as the bar could be washed 
away from around the pier by the natural flow of the 
river and the surrounding river bed lowered. This 
meant deflecting the thread of the river to the south 
bank and adjacent to the pier. 


Lloyd B. Smith 


Water Commissioner 
Topeka, Kansas 
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Kansas river above the intake pier (extreme right), showing center of old and of new channel, the jetty, the bridge and the sheet 
piling at the pier. 





A mile down stream and across the river, about 
two acres of 4-year old willows were found. From 
these, fascines were made and piled on top of each 
other to fill the gap in the jetty line through which 
the main channel of the river now flowed, using for 
this purpose a barge and a boat with an Evenrude 
outboard motor at the break in the levee and a motor 
boat with which to haul the willows. Each fascine was 
held down at its upstream end by a sand bag, the 
tops of the willows being placed down stream and not 
weighted, and was kept from floating down stream 
by being attached to a transverse cable stretched a 
short distance up stream from the butt ends of the 
fascines. 


It took about a week to place the fascines. A gand 
bar commenced forming below as fast as the fascines 
were installed, and in another week the bar had prac- 
tically closed the channel and a good velocity had de- 
veloped by the intake pier. However, our troubles 
were not over, for the 4-inch pump still had to be kept 
in operation to keep the sand out of the pier. 


As the river dropped on the gauge it was possible 
to determine by sounding that drift had caught along 
the front of the intake pier, a foot or two lower than 
the gates. For removing this, a dredging outfit was 
obtained consisting of a barge, an 8-inch Amsco cen- 
trifugal pump driven by a Climax gas engine, a 
LeRoi hoisting engine, and the necessary suction and 
discharge pipes. During the next four days a number 
of sunken trees and stumps were removed from in 
front of the intake pier and the channel lowered 8 
feet. This filled back about 4 feet due to an old one- 
man-rock dike 100 feet above the intake pier, but 
there was no more trouble with sand in the intake. 

A plan which was purely experimental was tried to 
remove this rock dike, using the 8-inch sand pump. 
The squared-off end of the suction pipe was left open, 
but cross bars were installed about a foot from the 
suction end, to keep rock from getting up into the 
pump. While the pump was in action, the suction was 
sufficient to draw small rock up into the suction pipe 
and to hold the larger rocks up against the end of the 
pipe as long as the pipe and rock remained submerged. 
In this way rocks were raised to just below the sur- 
face of the water, when a wire basket was slipped 
under the rock and the pump shut down. The rock 
then dropped into the basket and was removed. This 
was a slow process, but all the rocks finally were re- 
moved down to the sand bed on which they rested. 
(Incidentally, a buffalo skull was picked up 18 feet 
below the bed of the river. It has been about 90 years 
since there were buffalo along the Kansas river.) 

Completion of the work described leaves the river 


channel adjacent to the pier in the best condition it 
has ever been since the pier was built. 
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HE first public sanitary sewers in Lake Forest, 

Illinois, were designed in 1896. This system of 
sewers was planned to serve the then scattered popula- 
tion and was used in many cases as a general sewer 
to carry not only house sewage but the drainage from 
the property as well. These first sewers were extended 
from time to time as the city grew, until now prac- 
tically all the area within the corporate limits lying 
east of Green Bay Road is served. As the population 
grew and the number of sewer laterals and connections 
increased, the main sewers, which were of small size 
and not carefully designed as to capacity, began to 
be flooded in certain areas, particularly during periods 
of heavy storm, due no doubt in part to the fact that 
storm water connections reach the sewers, and that 
basement footing wall drains were connected with the 
sanitary sewers in most cases. This flooding gradually 
become worse, so that in certain areas the sanitary 
sewers were seriously surcharged during practically 
every storm of any intensity or duration. 

To correct this situation, a comprehensive survey 
of the entire sewer system of the city was made. A 
sewer map was prepared showing the existing public 
sewers, their size, the location of all manholes, the 
elevation of the tops of the manholes and the grade 
of the sewer at each. The city was then divided into 
drainage districts and showing the areas tributary to 
the existing main sewers and the areas to be served 
by new sewers. A careful study of the capacity of the 
existing sewers was made and tabulated and an esti- 
mate made of the probable amount of sewage that 
might be anticipated from the area, under the present 
zoning regulations. 

With these data at hand, new sanitary sewers were 
designed to relieve or replace the existing sewers 
where they were found to be inadequate, and new 
storm water sewers were designed to serve areas 
where flooding was caused by the lack of adequate 
storm water facilities. 


Deerpath-Illinois Road Drainage District 


One of the districts considered ~.for improvement 
was the Deerpath-Illinois Road drainage district, 
which includes approximately 105 acres, 91 acres in 
the residence district, and 14 acres in the business and 
commercial district. The Gorton School, located on the 
north side of Illinois Road just east of the Chicago 
North Shore and Milwaukee Railroad, the approximate 
center of the district, was the center of the area in 
which flooding occurred most often. 

The first step in the study of this district was the 
preparation of a complete topographical survey and 
plot of the area, showing the land subdivisions, the 


Lake Forest Sewer Survey and Construction 
Of Relief Sewers 


By NEIL N. CAMPBELL 


City Engineer, Lake Forest, Illinois 


Detailed description of the procedure of calculating sizes, grades, etc. 
of both sanitary and storm sewers to relieve and replace an outgrown © 
system. Also construction features. 








streets, the existing improvements, pavements, road 
drainage, storm water sewens, sanitary sewers, water 
mains, gas mains, contours, etc. A good topographical 
survey is of inestimable value, for it supplies ready 
information on the shape and size of the drainage 
area, the average fall, the points at which the run-off 
concentrates, the distance water must flow to the con- 
centration points, the basic information from which 
to determine the sewer grades and depth, and other 
information needed in the design of an adequate 
sewer system. 


Sanitary Sewers: From the information supplied by 
the topographical survey and with the aid of the 
records on the existing sanitary sewers in the area, 
computations were made of the capacity of the existing 
sanitary sewers, and computations of the capacity re- 
quired for a sewer to adequately serve the area when 
built up in accordance with the existing zoning 
regulations. 


Table I shows the tabulated data pertaining to the 
sanitary sewers in this drainage area, including the 
location of the sewer, the distance between control 
points, the estimated tributary population, the esti- 


mated required capacity of a sewer to adequately serve 


the area, and the grade, size and estimated capacity 
of the existing sanitary sewers. 

From a study of Table I, comparing the estimated 
required capacity with the capacity of the existing 
sewer, it is apparent that, with the exception of that 
section from Deerpath to Illinois along the west line 
of lot 160, the present sewer is large enough to serve 
the area when fully built up in accordance with the 
present zoning plan. Plate 1 shows in graphic form 
the estimated capacity of the existing sanitary sewers 
flowing full, and the estimated required capacity for 
a sewer to adequately serve the district. 


Probably the most serious condition in the existing 
sanitary sewers is the inequalities in the design. 
Portions of the sewer show a capacity almost twice 
as large as the immediately adjoining section below. 
It is at these points where the extreme flooding takes 
place. The capacity of that section of the existing 
sewer along the west line of lot 160 from Deerpath 
to Illinois Road is 0.92 cubic feet per second, while 
the capacity of the section of sewer immediately above 
is 1.3 cubic feet per second, or 41 percent greater. It 
is, therefore, apparent that at times when the sewer 
is charged to capacity, the section of the sewer from 
Deerpath to Illinois Road cannot carry away the flow 
of sewage as rapidly as the section above will deliver 
it. The result is a flooded condition in the area. 

The theory that an eight-inch pipe is an eight-inch 
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pipe and should carry as much water as any other 
eight-inch pipe regardless of its grade is responsible 
for more sewer trouble than perhaps any other factor, 
unless it is tree roots. In the design of a sewer system 
it is important that each section of sewer should have 
a capacity at least as great as the section immediately 
above and adequate to serve the entire drainage area 
above it. 

Storm Water Sewers: The existing storm water 
sewers in this district consist primarily of small tile 
drains, mostly 4” and 6” in diameter, laid at a depth 
of 2% to 3 feet below the edge of the pavement; a 


short stretch of 24” storm sewer across the grounds 
of the Gorton School, a 12” drain in Illinois Road, 
from Gorton School west to Oakwood Avenue, a short 
stretch of 24” pipe in Western Avenue between 
Illinois Road and Vine Avenue, and a few short 
stretches of small pipe in other places. 

A brief study of the topographical map of the 
district and the computations with reference to the 
sanitary sewers made it apparent that if adequate 
storm water drainage facilities were provided the 
areas in distress would be completely relieved and 
flooding in the district eliminated. 
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TABLE 1 


Sewer District in Vicinity of Deerpath and Illinois Road 
Estimated Capacity of Existing Sanitary Sewer 
and 
Estimated Required Capacity for Sanitary Sewer 
Estimate based on 400 gallons per capita per 24 hours, Residence District. 








Existing 
Sanitary 
N Sewer 
J 23 Ba 
= $8 Seu s cis 
2 23 °3 3 ry 
| © 28 See F og 8 
Location From To N RY KOO O n & 
Ravine 220 East of 
Washington Rd. Washington Rd. 220 2073 1.28 1.6% 8” 1.38 
Washington Ravine Deerpath 268 1903 1.18 3% 8” 1.91 
Deerpath Washington West 110 1878 1.16 2.4% 8” 1.71 
Deerpath West 420 1788 1.11 1.5% 8” 1.37 
iDeerpath M.H.W. line 
Lot 160 212 1768 1.09 2.7% 8” 1.81 
Along West 
ine Lot 160 Deerpath Illinois 503 1608 1.00 0.7% 8” 0.92 


Across Lots 1 W. line Lot 1 

o 7 Clark & ys Clark & Muir’s 

Muir’s Sub. _ Illinois Sub. 423 1118 0.69 1.43% 8” 1.30 
AcrossC & N.W. West line Lot 1 

and C.N.S.& ‘of Clark & 

M.R.R. Tracks Muir’s Sub. Western Ave. 234 1083 0.67 1.88% 8” 1.51 
Western South 101 1083 0.67 0.80% 8” 0.97 
Along S. line 


Lot 325 Western Bank Lane 328 823 0.51 0.55% 8” 0.74 
Along S. line 
Lot 326 Bank Lane Oakwood 328 653 0.40 2.10% 8” 1.57 
Oakwood N.W. cor. of 

Lot 323 Vine 348 250 0.15 0.67% 8” 0.90 
Vine Oakwood Green Bay 510 168 0.10 0.50% 8” 0.78 
Green Bay Vine South 1240 80 0.05 0.50% 8” 0.78 
Illinois S.W. cor Lot 

160 McKinley 450 350 0.22 1.27% 6” 0.55 
Illinois McKinley Rd. Western 245 200 0.12 1.04% 8” 1.11 
Illinois Western Bank Lane 300 125 0.08 1.05% 8” 1.11 


Investigation of Illinois Sanitary Sewer With the View of Carrying All 
Sewage Contributed West of Northwestern R.R. 





Illinois S.W. cor. Lot 
160 McKinley 450 1468 0.91 1.27% 6” 0.55 
Illinois McKinley Western 245 1283 0.79 1.04% 8” 1.11 
Illinois Western Bank Lane 300 990 0.61 1.05% 8” 1.11 
TABLE 2 


Sewer District in Vicinity of Deerpath and Illinois Road 
Estimated Required Capacity for Storm Water Sewer 


Business Area 1.0 C.F.S. Run-off Per Acre. 


Syttinats Bere’. <e eee Area 0.3 C.F.S. Run-off Per Acre. 








Tributary Proposed Storm 
Area Acres W ater Sewer 
2 gs 32 
& 3 2 B84 3 4 
© 3 3 ses § 28 & 
Location From To N fe S& Sou S&S @® © 
Washington Rd. Ravine Deerpath 400 90.8 14.1 41.4 1.00 36” 57.7 
Deetpath Washington West 320 90.8 14.1 41.4 1.70 30” 45.1 
Deerpath M.H.in 
Ravine 320 84.8 14.1 39.6 1.70 30” 45.1 
Along W. line 
of Lot 161 Deerpath South 160 77.6 14.1 37.4 1.50 30” 42.2 
Across Lot 160 M.H. on W. . 
Line Lot 161 West 150 67.7 14.1 34.4 1.50 30” 42.2 
Along W. line M.H. 270’ N. 
lof lot 160 of Illinois Rd. Illinois 270 67.7 14.1 34.4 1.50 30” 42.2 
Illinois Rd. W. line Lot160 McKinley 440 58.0 14.1 31.5 1.20 30” 37.9 
Illinois Rd. McKinley Western 250 45.0 14.1 27.6 1.20 30” 37.9 
Illinois Rd. Western Bank Lane 313 7.3 12.6 14.8 1.20 21” 17.0 
Illinois Rd. Bank Lane Oakwood 413 73-62 S84 24 3 92 
Illinois Rd. Oakwood Green Bay 600 7.3 1.2 3.4 2.9 *10” 4.0: 
Western Illinois Deerpath 380 27 337.22 "ee 35 
Bank Lane Illinois Deerpath 490 29 29 16 1 Zi 
Bank Lane Illinois Vine 580 37 27.07 im 2 
Oakwood Illinois Deerpath 6 22 33 .37 66. 15" £8 
Western Illinois South 335 38.3 1.0 12.5 0.6 *24” 14.8 
Western South 390 37.0 0.5 116 06 24” 14.8 
Western Vine South 750 10.0 38 63 I 38 
Vine Western Oakwood 630 24.8 0.5 80 1.5 18” 12.5 
Vine Oakwood Green Bay 530 15.1 45 i4 157 73 
Oakwood Vine Illinois 600 4.7 0.5 2.0 0.5 12” 2.4 
Illinois W. line Lot 160 Easterly 700 10.0 3.0 08 12” 30 
Deerpath W. line-Lot161 McKinley 600 8.1 2.4 20 10° 28 





*Existing. 


On this assumption, the entire drainage district was 
divided into units with reference to the points at which 
the run-off would concentrate and would enter the main 
storm sewer. Table 2 shows the tabulated data pertaining 
to the proposed storm water sewers in the district, includ- 
ing the location of the sewer, the distance between control 
points, the estimated tributary area in the residence and 
business districts, the estimated required capacity of a 
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storm water sewer to adequately serve the area, and 
the design for the proposed new sewer, showing the 
grade, diameter of pipe and the estimated discharge. 


The proposed storm water sewer was designed to 
commence at and discharge into the ravine immediately 
south of Deerpath at the east line of Washington 
Road, and run in a general westerly direction to the 
intersection of Illinois Road and Green Bay Road. 
Also a branch runs in Western Avenue and Vine 
Avenue to Green Bay Road, and other branches in 
Oakwood from Vine to Deerpath, in Illinois from the 
Gorton School southeasterly to the south limits of the 
district, and in Deerpath from the west line of Lot 
161 to McKinley Road. All existing drains or storm 
water sewers intersected along the line of the pro- 
posed sewer should be connected with the new pipe 
and provision made for future connections from private 
property and for street drains. 

The design provides that the proposed new storm 
water sewer be laid at a grade below the grade of the 
present sanitary sewer so as to provide ample facilities 
for the abutting property owners to drain their base- 
ments into it and so that it will take up the ground 
water and relieve the sanitary sewers from infiltration 
as far as possible. 

Plate 2 shows in graphic form the estimated re- 
quired capacity for a storm water sewer to properly 
drain the district, and also a curve showing the design 
for the proposed sewer. This shows that in no case is 
the capacity of the proposed storm water sewer less 
than the estimated required capacity, and that the 
capacity of the sewer is regularly increased at con- 
centration points to provide for all the storm water 
estimated to reach the sewer. 

Construction: Two contracts were awarded for the 
construction of the proposed storm water sewer, one 
in September of 1941 to Santucci Construction Com- 
pany, Skokie, Illinois and one in October, 1942, to 
Joseph A. Melloy, Libertyville, Illinois. The first con- 
tract included all of the 36”, 30” and 24” sewers in 
the systems, with connections from abutting prop- 
erties and street drainage. The second contract pro- 
vided for the construction of all the smaller sized 
main sewers and laterals, ranging in size from 21” to 
10”, in the area west of the railroads, connections 
from abutting properties, street drainage and all 
necessary manholes and catch basins. Surplus ex- 
cavated materials were used to fill in an old ditch 
that paralleled the sewer, in which pools of stagnant 
wash water and street drainage had collected, become 
foul and were complained of by abutting property 
owners. 

All 21”, 24”, 30” and 36” sewers were laid with 
reinforced concrete pipe. All other sewers and lateral 
connections smaller than 21” -were laid with vitrified 
clay, bell and spigot pipe. 

The joints in the sewer were sealed with oakum 
and portland cement mortar. No attempt was made 
to secure absolutely tight joints, as it was intended 
that the sewer would pick up a reasonable amount of 
ground water by infiltration. The joints were reason- 
ably well made, however, and sufficiently tight to 
prevent sand or sediment from entering the pipe. 
Care was taken to see that a sufficiently thick strand 
of oakum was laid in the bottom of the joint to center 
the pipe on the next adjoining one and secure a 
smooth flow line. 

Manholes 3 ft. 6 in. internal diameter were located 
at all critical points and at intervals of approximately 
300 feet, constructed with walls of concrete manhole 
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blocks and bottoms of portland cement concrete. The 
inverts in the bottom were formed by laying in the 
line of the sewer a split pipe or “Y” and extending 
the lateral connections with 45-degree curved pipes. 
The sides of the inverts were carried up to the eleva- 
tion of the top of the sewer so as to retain the full 
flow of the pipe in the invert and not allow it to spread 
out over the bottom of the manhole, thus maintaining 
maximum velocity in the sewer, as it eliminates the 
swirls which develop in manholes with flat bottoms 
or shallow inverts, particularly at angle points. 

The sewer trench was dug with a hoe-excavator, 
which was also used to lower and place the large 
sized pipes. Backfilling was done with a tractor 
equipped with an end shovel, which was also used 
to load surplus excavated materials and to grade the 
parkways after the trenches had been thoroughly 
flushed and settled. 

The most serious obstruction to progress on this 
improvement was the service connections to the resi- 
dences along the line of the sewer. These consisted of 
storm water drains, which had to be connected to the 
new sewer; sanitary sewer connections, water services, 
gas services, and telephone and electric parkway 
cable and ducts. All of these services had to be 
bypassed by means of short tunnels or, if cut or 
damaged, had to be repaired and restored to good 
condition. On one section of sewer 2306 feet long, 
there were 79 service connections or an average of 
one every 30 feet. These service connections have a 
very definite influence on the cost of construction and 
in estimating improvements in built up areas a liberal 
allowance must be made for the cost of bypassing 
them. 

All pavements or parkways cut or damaged during 
the work of construction were restored to as good 
condition as they were in before the improvement was 
started. The pavements cut were bituminous macadam 
pavements. These were replaced with waterbound 
macadam ten inches thick surfaced with a bituminous 
mix, fine graded aggregate type, thoroughly rolled 
and neatly finished to exactly coincide with the exist- 
ing pavement adjoining. The parkways were carefully 
graded, surfaced with good top soil and seeded and 
restored to as good condition as the average first 
class lawn. 

Conclusion: During the construction of this im- 
provement we had one storm of major intensity and 
duration. The old 24” storm sewer across the grounds 
of the Gorton School was discharging full at its outlet 
end and a heavy flow of water running over the surface 
of the ground. The new sewer was handling this entire 
flow satisfactorily. Since the completion of the im- 
provement we have had several severe storms, and in 
all cases the new sewer proved adequate to handle 
all the water reaching it. There has been no flooding 
in the low places and no reports of flooded basements. 





Small Septic Tanks Need Good Engineering 


Many engineering crimes have been committed in 
the important but neglected field of small septic tank 
installation, causing operating troubles and unsani- 
tary conditions. Probably an underlying cause of 
trouble is the exorbitantly large size of tanks required 
by so many state and city boards of health. This re- 
quirement results not only in excessive cost but also 
in bootleg installations by private individuals, contrac- 
tors and others. Experience long ago showed that a 
tank of around 300 gallons is ample for an average 
one-family home, if it is properly installed and if the 
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disposal field is properly constructed ; proper construc- 
tion here meaning ample area, correct slope, careful 
laying of the line, and provision of porous material 
based on absorption tests. 

Many public health engineers seem to have an un- 
reasoning dislike of commercial tanks, yet if these are 
properly designed they give excellent results, and 
it is much easier to bar from use low-grade tanks of 
this type than it is to prevent jackleg concrete con- 
tractors from putting in poor tanks of the built-in- 
place type. Also, by handling commercial tanks 
through plumbers, all of whom are licensed, a degree 
of control of installation is obtainable that cannot be 
reached in any other manner. This practice would at 
once eliminate many or most of the installations that 
no one knows about until they cause trouble. 

It would be interesting to see what results would be 
obtained if some forward-looking state would inaugu- 
rate reasonable standards of size and encourage re- 
sponsible licensed plumbers, under health department 
supervision, to install all such small septic tanks. 





Postwar Plans of Louisiana 
Highway Department 


URING the year 1943 the Louisiana Department 

of Highways made a beginning on surveys, de- 
sign, and preparation of plans and estimates for post- 
war projects, spending $12,176 on the advance engi- 
neering work. According to the department’s annual 
report: “An accelerated program, to the limit of ability 
of the curtailed highway forces, is expected during the 
year on the planning, survey, designing and prepara- 
tion of plans for postwar projects. Louisiana has a 
tentative program of $208,000,000 of construction 
work covering a six-year period following the war. 
During 1944 the amount to be expended on postwar 
planning for this program is expected to amount to a 
total of approximately $433,280, divided into pro- 
grams as follows: Advance engineering, $100,000; 
postwar investigations, $133,280; and postwar sur- 
veys, plans and estimates, $200,000.” 


“The cost of routine and extraordinary maintenance 
for the year 1944 on the maintained highway system 
of 14,523 miles, including work carried over from 
1943, is estimated at $7,000,000. Every effort will be 
made to maintain the highway system to the highest 
possible standards and while it is proposed to expend 
for regular maintenance in 1944 approximately one 
million dollars more than the total expended in 1943, 
it is expected that the physical condition of the roads 
by the end of 1944 will still be further below normal 
standards than at the end of 1943. This additional 
deterioration is attributed to the curtailment of State 
funds available for this type of work and to the in- 
ability to replace surfacing or bridges that cannot be 
returned to normal conditions by regular maintenance 
operations. 

“Funds available for highway maintenance and con- 
struction work during the year 1944, including both 
State and Federal funds, will total approximately 
$31,360,470. However, since the amount of new work 
will depend upon certifications by Federal agencies 
and availability of materials, equipment and labor, it 
is estimated that only $14,545,900 of this amount will 
be used for construction, maintenance and operation 
during the year and the balance carried over for future 
work. This amount is exclusive of any unforseen mili- 
tary access projects that may arise during the year.” 
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The Proposed Golden 


Gate International 
Airport 


Plans for a 1400-acre airport to provide for 

international trade and benefit all the cities 

in the Bay area, providing a meeting place 
for air, rail and water transport. 


ERKELEY, California, first constructed an air- 
port in 1928. This, located on a 20-acre piece of 
ground, contained one runway 150 ft. wide and 1500 
ft. long, aligned in the direction of the prevailing 
winds. This was leased to a company which erected a 
3-plane hangar. This did not conform to Government 
standards and did not receive airport rating, but did 
serve as an emergency landing field. 

At the same time preliminary plans were developed 
for a larger airport to be located on tidelands belong- 
ing to the city. This was not built at that time because 
of lack of funds. But in November 1940 the city made 
plans for an airport on these tidelands, located south 
of the Berkeley Municipal Pier, with an alternative 
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Map showing airports and cities within twenty-five miles of the 
airport. 
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General plan of the airport and surrounding territory. 


location north of the pier. These, plans contemplated 
the construction of four runways varying in length 
from 5,000 to 8,000 ft., located on an area 6,000 x 
6,500 ft. The estimated cost if located south of the 
pier was $5,535,000 and if north of the pier, $9,753,- 
000. The City Council submitted these plans to Wash- 
ington and that north of the pier received favorable 
consideration, but the south location was less than six 
miles from an existing airport and therefore did not 
comply with the rules and regulations established by 
the Department of Commerce, Civil Aeronautics Ad- 
ministration. 


In April 1943 plans were prepared for a larger 
airport to be located south of the pier, with four run- 
ways 8,000 to 10,000 ft. long; the construction of 
which would necessitate filling, by dredging, an area 
9,000 x 6,500 ft. This location was again abandoned 
because of its nearness to an existing airport, and the 
present plans for a location north of the pier were then 
prepared and submitted. 

These plans include the construction of a sea wall 
enclosing an area of 1400 acres, which would be filled 
in. Two runways will be located in a north and south 
direction, each 10,000 ft. long and 200 ft. wide, sep- 
arated by a distance of 700 ft. center to center. Two 
runways 14,500 ft. long and 200 ft. wide will be 
located east and west, its alignment centering on the 
Golden Gate (entrance from the ocean to San Fran- 
cisco Bay). The plans also include two parallel NE & 
SW runways. 

The plans call for the extension of rail lines to con- 
nect with the nearby terminus of three transconti- 
nental railroads and the ultimate development of a 
deep-water harbor in conjunction with the airport. 

The depth of water at the airport site varies from 
4 to 12 feet at mean low water. The fill will be made 
to the elevation of 14 ft. above mean low water, and 
it will be necessary to remove a layer of soft mud 
varying in depth from 3 to 10 feet. To retain this 
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fill, a rock retaining wall will 
be constructed around the en- 
tire area. Before placing this 
rock, the mud below the wall 
will be excavated to a depth of 
10 feet and replaced with sand, 
experience having shown that 
such a sand mat will prevent, 
to a great extent, any settle- 
ment. 


\ 
\ 


| pit i ae - Drainage for the runways 
. will be provided by the instal- 
lation of catchbasins and pipe 
drains up to 24” in size, which 
will discharge into the bay at 
various points around the en- 
tire area. It is expected that 
there will be continuous and 2 
more or less uniform settle- 

ment of the filled area for sev- 

eral years, and that it will be 

desirable to use an asphaltic 

concrete surface on a rock base 

at first for paving the 265 acres K 
of runways, ultimately to be ( 
replaced with portland cement 

concrete. 


| ALAMEDA ©°/; 
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EAST SHORE wc wa 


The Dept. of Commerce reg- 
ulations require a clear level 
space on each end of each run- 
way, free from obstructions, 
for a distance of 4500 ft., and 
the approach to the airport 
must be free of obstructions on 
a slope of one on forty. The 
location adopted may easily be 
made to comply with these 
regulations; and there appear A 
to be few, if any, other loca- C 
tions in the Bay area more the p 
Above—Location of borings for samples for soil data. Below—Table showing percentage of sand suitable for such an airport. = 


and mud in samples. Figures in squares give per cent of sand in mud. Letters indicate amount of (Continued On page 30 ) those 
sand in clay down to elev.-35. No letter indicates that there is no clay above elev.-35. comp 
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2.5 million gallon standpipe. 


1.0 million gallon tank for the north 
side. 


1.5 million gallon elevated tank for the 


How San Antonio Solved a High-Service Problem 


By W. D. MASTERSON 
Manager, City Water Board, San Antonio, Texas. 


Installation of two booster pumps, automatically controlled, saved 


laying miles of large mains to maintain the high-service pressure. 


AN ANTONIO, TEXAS, obtains an abundance 

of clear water from wells 600 to 1600 ft. deep in 
the porous Edwards Limestone. The wells are artesian 
with static heads of 655 to 690 feet above sea level; 
those at the Southside station, where the ground is 
comparatively low, spout 60 to 70 ft. in the air when 
first brought in. On the north side of the city, where 
the ground is higher, water does not rise to the sur- 
face and pumps are placed below ground level. 


An artesian well “comes in” for San Antonio. 


At the Southside station two electric-driven cen- 
trifugal pumps of 6 mgd and 8 mgd capacity are 
supplied by five wells. At the Main station, in the 
center of the town, two Allis Chalmers triple-expan- 
sion vertical steam engines of 20.mgd and 15 mgd 
capacity, and a 25 mgd steam turbine centrifugal, 
draw from 12 wells, all located within a few yards 
of the station. 

The Northside station, also supplied by 12 wells, con- 
tains a 15 mgd and a 12 mgd Allis Chalmers steam 
turbine centrifugal pumps and a 12 mgd Terry steam 
turbine centrifugal, all set in a circular pit about 50 
ft. in diameter and 45 ft. deep; also above ground 
near by are an Allis Chalmers 12 mgd deep-well 
motor-driven centrifugal and a 6 mgd Peerless deep- 
well pump driven by a Westinghouse motor. The 
deep-well pumps are seldom used except during ex- 
ceptional peak loads but are available as reserves. 

In addition there are six small independent electric 
centrifugal deep-well pumps, one a Byron Jackson 
submersible pump and the others either Victor or 
Peerless, scattered over the north side for use during 
heavy-load periods, which are automatically controlled 
by Mercoid pressure switches to come on and off as 
the local loads may demand; which seldom happens 
during the winter. 

The only above-ground storage is furnished by a 
1 m.g. Pittsburgh-Des Moines elevated tank on the 
north side, and a 2.5 mg standpipe and 1.5 mg ele- 
vated tank, both Chicago Bridge and Iron Company, 
on the south side. The tanks are all some distance from 
the pumping stations and are connected to them by 








One of six automatic stations used to augment supply at North 
Side Station during heavy loads. 


small copper pipes to operate gauges wihch indicate 
the height of water in them. 


San Antonio is primarily a residential city. The 
consumption ordinarily averages 25 mgd, but we have 
rather long periods of dry weather in summer when 
consumption is often 50 mgd and reaches peaks as 
high as 100 mgd. 


One section of the distribution system contains some 
rather unusual features. It is located in a new resi- 
dential area where the ground elevation is a little 
too great for even the Northside station, which serves 
the higher areas of the city. At first, when there were 
only a few residences in this area, they were served 
by means of a small booster pump, a Dayton with a 
G. E. motor, installed in a small pump room under a 
sidewalk, where a 1400 gpm pump boosted the pres- 
sure about 20 pounds, being controlled by a mercoid 
switch so as to operate when load conditions caused 
the regular pressure to fall 10 pounds below normal, 
and to cut out when the pressure rose above the de- 
sired amount. This area built up to such an extent 
that this pump could not keep up the pressure with 
summer consumption. 


This high area is fed by a 12” main, which how- 
ever ends about a half mile short of the location of 
booster pump referred to, and from there to the pump 
the main was too small to supply a larger pump, had 
one been installed there. Therefore a larger booster, a 


Cameron pump with Westinghouse motor, was in- 
stalled at the end of the 12” line. This worked fine when 
there was considerable load, but during periods of 
light load it caused too much pressure in the lower 
portions of this high area. To meet this situation, we 
valved off with checks the entire area fed by this 12” 
main and installed a Foxboro flow rate control switch 
on the larger booster. Now, when the load increases 
in this high-service area and the normal pressure falls 
10 pounds, the small booster comes on and is satisfac- 
tory until the consumption reaches about 1200 gpm, 
when it causes the control to start the larger pump; 
the increased pressure which it causes at the discharge 
of the smaller booster automatically cutting it out. 
When the load falls below 1200 gpm the larger booster 
cuts out and the smaller booster carries on as before. 


This may sound rather complicated but it saves the 
construction of miles of large mains which otherwise 
would be required to keep up the pressure in this high- 
service area. The present arrangement works fine 
and there are no complaints of poor pressure in this 
area, which is now heavily built up with large homes 
which, in summer particularly, use lots of water. 


San Antonio purchased the water system in 1925 
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for seven million dollars. It is now valued at over ten 
million, and two million of the original debt has been 
paid off although many rate reductions have been 
made since the city purchased the property. 


The water system is controlled by a Board of Trus- 
tees, of which C. A. Goeth is chairman and James A. 
Gallagher, Lamar Seeligson and Martin Giesecke are 
the other members; the mayor, Gus Mauermann, also 
being a member of the Board with the same authority 
as other members except as to personnel. J. P. New- 
comb is secretary; H. A. Koester is auditor; J. W. 
Eckles is superintendent, and Eugene Mattick and 
T. M. Benkley are chief engineers of the two steam 
stations, and G. A. Marbach is head of the collection 
department. - 





Common Use of Privately Constructed 
Sewer Line 


In an action against the mayor and councilmen 
of a city to restrain them from interfering with. the 
plaintiff’s use and enjoyment of a sewer line, the 
question was whether or not one who constructs a 
sewer line under a driveway or street, with the per- 
mission of the municipality, and without any reser- 
vation or restriction in the grant with respect to the 
use of the sewer line, may object to its use by other 
property owners where permission of the municipality 
is first obtained. 


‘The South Carolina Supreme Court found the ques- 
tion not entirely free from difficulty and the author- 
ities it had examined not entirely harmonious in prin- 
ciple. It found no case presenting the precise problem. 
If objection could be made to such use in such cir- 
cumstances, each property owner along the driveway 
or street could be required to construct a separate 
sewer line to tap the city sewer. The fact that the 
property adjoining the driveway was not within the 
the city was held not- very material. Possible exten- 
sion of the city limits were to be considered, as well 
as the city’s existing interests in such adjoining prop- 
erty and in the sanitary facilities connected therewith. 


‘The court reversed judgment against the city. Dis- 
posing of the case on the precise issue of the legality 
of the city’s act in granting permission to another 
property owner to tap the plaintiff’s sewer line under 
the facts shown, the court rejected the contention which 
would give priority to private rights over the interests 
of the municipality in the operation and use of a sewer 
line which in the first instance could never have been 
constructed without the consent of the municipality 
and which, under the facts of the case, could be made 
available to other property owners without injury to 
the rights of the constructor of the sewer or his suc- 
cessors. The court based its conclusion on “an applica- 
tion of the fundamental principles that public grants 
will be narrowly construed so as not to extend them 
beyond the probable contemplation of the parties, and 
so as to negative any exclusive rights that would 
operate to the prejudice of the grantor or to the 
public generally.” 


While not controlling, the court pointed out that 
the plaintifi’s sewer line had been almost wholly ser- 
viced by the city at its own cost. 

There was no evidence that the permitted use of the 
sewer line would now or at any other time overload 
the line, or otherwise impair its use by the plaintiff. 
Glenn v. Woodworth, 14 S. E. 2d 555. 
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Above—Fig. 1—Pliotron operation and control, current is usually 
in milliamperes. Below—Fig. 2—Phototube operation and control. 
Light controls a flow of microamperes. 


Tubes used in industrial electronics equipments: ignitron, pliotron, 
kenotron, thyratron, phanatron and phototube. 


The Electron Tube —Genie, Gremlin, or Jeep? 


By W. D. COCKRELL 


Engineer, Electronics Section, Industrial Control Division, 
General Electric Company 


How it operates, what it does, the various types in general use, and 
some of the uses to which they are being or can be put. 


HE average engineer, unfamiliar with electronics, 

who glances through almost any magazine today 
is apt to be overawed by the promises of electronic 
things to come. Judging from these articles, the elec- 
tron tube may seem to be nothing short of a genie 
straight out of the Arabian Nights—a superhuman 
spirit of fantastic complexity and far too elusive for 
the average mortal to comprehend. Or their odd ap- 
pearance may seem to class the tubes with the grem- 
lins. But on closer acquaintance the electron tube is 
found to be a friendly little jeep, rugged and reliable, 
capable of taking a terrific beating with minimum at- 
tention, while doing a man-size job. 

Like the jeep, the electron tube can do its own job 
100 per cent, but needs the assistance of the infantry 
of rheostats, transformers, and capacitors; and the ar- 
tillery of motors, generators, and amplidynes. 


What Are Electron Tubes 
Anyone who understands the use of the simplest 
copper-oxide rectifier*, the rheostat, and the direct- 


*Rectifier, a device for converting an alternating into a direct 
current. Rheostat, a contrivance for regulating a current by 
means of variable resistances. Voltmeter, an instrument for 
measuring in volts the differences of potential between different 
Points of an electric circuit; comparable to a manometer or 

-tube in hydraulics. 


current voltmeter, can easily learn as much about an 
electron tube and how it functions in an industrial cir- 
cuit, as many of us need to know. 

In the first place, every true electron tube is a recti- 
fier, composed of at least two elements or electrodes 
enclosed in a vacuum envelope made either of glass or 
of metal. One of the two principal elements of each 
tube is called a “cathode.” The cathode is made of spe- 
cial materials, and is heated, usually by a small elec- 
tric heater, to release electrons—fundamental particles 
of negative electric current. 

Anything charged negatively attracts a positive 
charge and repels another negative one. Thus, if we 
connect the other principal tube element, called the 
“anode,” to a power source so that it is positive with 
respect to the cathode, the anode will attract the elec- 
trons from the cathode. But if the cathode is positive 
and the anode negative, no electron flow will take place, 
because the anode is so made that it will prevent the 
loss of electrons. Thus, we get the one-way valve action 
of rectification; the electron flow (or the negative cur- 
rent flow, if you like to think of the normal current 
flowing from positive to negative,) can move in but 
one direction through the tube—namely, from cathode 
to anode. 
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Above—Fig. 3—Thyratron operation and control. Current rating is 
usually in amperes. Below—Fig. 4—Ignitron operation and control. 
Current may be in hundreds of amperes. 


When the current is passing from cathode to anode 
in its simplest state, as a stream of electrons, we can 
control it easily. For the electrons in an ampere-second 
of current weigh about a billionth of an ounce and can 
be controlled much more easily with a small control 
power than even the smallest and lightest switch or 
contactor. The control element added to the electron 
tube for this purpose is called a “grid,” which is usually 
a spiral or grate of fine wires placed between the cathode 
and the anode. If the grid is held at a negative poten- 
tial with respect to the cathode, it tends to repel the 
electrons passing it on their way to the anode, thus 
cutting down the flow of current, or possibly prevent- 
ing it altogether. So long as the grid is negative, it 
pushes the negative electrons away, and thus collects 
no electrons to itself. No electrons means no current, 
and no current—even with a large impressed voltage 
—means no power. And to be able to control current 
without the use of power is. a neat job! 

Of course, if we make the grid positive, it will assist 
the flow of electrons to the anode and a larger current 
will flow, but only at the expense of some electron cur- 
rent to the grid. With the grid negative, we can have 
control power for next to nothing. 


Types of Tubes 


The electron tubes that are used in industry may be 
divided roughly into three groups: phototubes, high- 
vacuum tubes, and gas-filled tubes. 

Phototubes. A phototube is a simple two-element 
rectifier in an evacuated glass bulb. The cathode is not 
heated to release the electrons, but is made of material 
which releases or “emits” electrons as light strikes it. 
These electrons can then be attracted as a small nega- 
tive electric current to the positive anode. The number 
of electrons which are emitted by the cathode material 
when light strikes a small cathode is very small; we 
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are lucky to get a millionth of an ampere, in most cases, — 


and under certain conditions the current is much less. 


In fact, the output is so small that, in order to make — 
use of it, we must boost it up or amplify it with a ~ 
pliotron or thyratron, in order to operate even the — 


smallest practical relay or motor. 


Phototubes are the “electric eyes’ of industry. Re- — 


sponding to a shadow or a flash of light, they may be 
used to count people, food, freshly painted articles and 


other things which it is not desirable to touch, as well — 
as to perform many other simple switching applica- | 
tions. In more advanced equipments, they can check — 


or compare colors, read high temperatures, and con- 
trol very rapid and accurate movements through the 
weightless and wearless light beams. The potential uses 
of the phototube are limited only by man’s imagina- 
tion. 

High-Vacuum Tubes. Vacuum tubes which are sim- 
ple rectifiers, and which have but two principal ele- 


ments—the electron-emitting cathode and the collecting | 


anode—are called kenotrons, or “‘diodes’” (“di,” indi- 
cating “two”). If we add one grid for the control of 
the electron stream, it becomes a “triode.” All high- 
vacuum tubes with one or more grids are called plio- 
trons, or simply, amplifier tubes. Sometimes they are 
referred to by their function, such as transmitters, 
oscillators, or converters. If more grids are added in 
the electron stream to control the flow, like series valves 
in a pipe, the tubes may be called tetrodes (four- 
element, two-grid), pentodes (five-element, three-grid ), 
etc. The typical vacuum tube is a low-current device 
which has a comparatively high voltage drop within 
the tube, yet it is capable of extremely fast and con- 
tinuous control of the current with minimum grid 
power. 


The pliotron is the familiar tube in radio receiving 
sets. Its role of amplifying a small signal or supplying 
a small output power is just as useful in industrial 
devices. Because of its characteristic of continuous con- 
trol at extremely high frequencies, in the larger sizes 
it is used to supply the many kilowatts of power re- 
quired for large broadcasting stations, or for induction 
and dielectric heating. 

Gas-Filled Tubes. Gas-filled tubes, if used as recti- 
fiers only, are called phanotrons; if they contain con- 
trol elements, they are called thyratrons or ignitrons. 

A thyratron tube has a hot cathode to emit the nec- 
essary electrons, and a grid to prevent current flow 
when desired; and also contains mercury vapor, ob- 
tained from a drop or two of mercury in the tube, or 
it may contain inert gas, such as argon or xenon at 
low pressure. The gas or vapor helps to cut down the 
high internal voltage drop found in the pliotron. A 
constant voltage drop of about 15 volts is held for any 
value of current within the ability of the cathode to 
supply electrons. (This is done by a process called 
ionization. ) 

Because of this low drop, a thyratron of a particular 
size can be rated for a continuous‘current of 10 to 20 
times that of a pliotron of the same physical size. 
Thyratron current ratings run into amperes; most of 
the pliotrons with which we deal will carry continu- 
ously only a few milliamperes (thousandth of an am- 
pere). 

But gas filling does have a few drawbacks. For in- 
stance, the maximum voltage of the controlled circuit 
is limited, although it is still well above the usual 
industrial control voltage range. Of more importance 
to us is the fact that the gas prevents the grid from 

(Continued on page 38) 
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Ce 


A steel plate guard rail, non-tension type (Tuthill) in Illinois. 


Right-of-Way Widths and Markings nad Use 


Of Guard Rails By Counties 


Data concerning county roads in 750 counties: Widths of right-of-way, 
and how the limits are marked. Kinds of guard rail used and mileage 
in the several counties. 


STUDY has been made by the Editors of Pus- 

Lic Works in regard to width of right-of-way 
and methods of marking right-of-way limits in more 
than 750 counties representing every state in the na- 
tion except those in New England. Information was 
also obtained on the mileage of guard rails used on 
county roads. This information has been compiled by 
states. It should be borne in mind that only county 
roads are included, and not township or state roads. 

Alabama. — Average county road mileage in 5 
counties was reported as 1025. Rights-of-way varied 
from 25 ft. to 60 ft. minimum. One of the 5 counties 
marked RW limits, using wood posts. The 5 counties 
reported a little over 6 miles of guard rail. 

Arizona.—Mileage per county averaged 425; RW 
widths are 60 ft. or more; only 1 of 4 counties report- 
ing mark the limits, this one (Apache) using post 
monuments and fence. None has guard rail on county 
roads. 

Arkansas.—Eight counties report an average of 
510 miles of county road; RW widths are 40 ft. for 
one county, 50 ft. for 3 others, and 60 ft. or more for 
the remaining 4. Four mark RW limits; 3 with mark- 
ers and 1 with fence. About 9 miles of county guard 
rail are reported. 


California.—Twenty-six counties reporting; aver- 
age mileage is 1290. RW widths are as follows: 40 ft., 
10; 60 ft, 14; 20-24 ft, 1; 80 ft, 1. Limits are 
marked wholly or in part by 13, using a variety of 
methods, including steel pins, pipes, fences and per- 
manent monuments. About 75 miles of guard rail are 
reported by the 26 counties, but some reports are in- 
definite and the total may be greater. One county uses 
only posts; another uses guards only on bridges and 
approaches. . 

Colorado. — The least RW width reported by 6 
counties is 60 feet and in a number of cases it is 100 
ft. Mileage averages about 475 per county. One fences 


-its RW; none uses guard rail. 


Florida.—An average mileage of 575 miles is re- 
ported by 9 counties. With one exception RW widths 
exceed 50 ft. One county marks limits with iron pipe 
and one with fence. In this level section, guard rails 
are not considered to be necessary except as bridges. 

Georgia. — Average road mileage is 575 for 11 
counties. RW widths are 24 ft. (2 counties), 30 ft. 
(3), 40 ft. (2), 60 ft. (2) and 80 ft. (2). Four mark 
RW limits with concrete posts; Muskogee sets these 
so they are within sight of each other. Three counties 
report small amounts of guard rail. 
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/daho.—Nine counties; average mileage, 775. RW 
widths range from 50 to 100 ft. Five fence and 2 mark 
RW limits. A total of 52 miles of guard rail is re- 
ported. 


Jllinois.—F¥ orty-five counties report an average of 
415 miles of county road. RW widths are quite uni- 
formly 66 ft., though many other widths are reported, 
a few narrower but most of them wider. RW limits 
are marked by 37 counties, but several of them have 
recently started to do so and presumably not all roads 
are yet marked. Concrete posts or markers are almost 
entirely used for this purpose. Nearly 200 miles of 
guard rail are reported by the 45 counties. 

Indiana.—In 33 counties the average mileage is 
750; RW widths under 40, 13; 40 ft., 17; over 
40 ft., 13. Relatively few RW limit markers are re- 
ported. Indiana is a fenced and built up area and 
farm fences usually mark the edges of the RW. 138 
miles of guard rails are reported. 

Jowa.—In 67 counties reporting the average mile- 
age is 765; RW widths are almost uniformly 66 ft. 
Relatively few counties mark RW limits; a few use 
iron hubs or place markers at corners. About 110 
miles of guard rail are reported; Iowa is a level area. 

Kansas.—In 87 counties reporting the average mile- 
age is 371; RW widths generally 60 ft., with a few 
less than this and several greater. Very few counties 
mark RW widths. Only about 75 miles of guard rail 
are reported, many counties stating ground is “very 
level.” 

Kentucky—In 18 counties reporting the average 
mileage is 380; RW widths very variable, ranging 
from 14 ft. and 16 ft. up to 50 or 60 ft.; however, 
most counties report widths of 30 to 40 ft. RW limits 
are reported as marked by fences in 2 counties and 
by stakes in 1. About 11 miles of guard rail are re- 
ported. 

Louisiana.—Four parishes; average mileage 300; 
RW widths in 3 parishes are 60 ft. and in La Salle 
parish 78 ft. West Baton Rouge parish marks RW 
limits with concrete monuments. No guard rail is re- 
ported. 

Michigan. — Thirty-six counties; average mileage 
988; 66’ is the average width of RW, one reported 
50-66’, and two report a width of 24’. Very few coun- 
ties mark RW limits; several use fences, and one 
each use concrete markers, stakes, white wood posts 
and road end signs. A total of 888 miles of guard rail 
are reported, 360 miles of this by one county, 200 
miles by another and 125 by a third. 

Minnesota.—Seventy-one counties report an average 
of 493 miles. One county reports a RW limit of 22-40’, 
another 24’, and another 26’; the average width is 
66’. Several others report widths of from 66’ to 132’. 
One county states the backslope is 17’ outside of RW, 
and another reports that it constructs slopes outside 
of RW limits. In only a few ccunties are the limits 
marked; 8 use fences; 1 stakes; and 1 laths. 335 miles 
of guard rail are reported. 

Misstssippi—Average road mileage for 7 counties 
is 395 miles; RW width average is 50’, with the ex- 
ception of two counties, one reporting a width of 30’ 
and the other 40’. No RW limits are marked. One 
county (Coahoma) reports % mi. of guard rail. 

Missourit.—lIn this' state 20 counties reporting av- 
erage a mileage of 578. RW width varies from 30’ to 
60’; one county reports 70’ (new). Only a few coun- 
ties mark the RW limits, and these are by stakes or 
property fences; in one county the state roads are 
marked by concrete markers. Qne county reports 5 
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miles of guard rail and in another county it is used 
only on state roads. 

Montana.—In 17 counties reporting the average 
mileage is 1015. RW width average is 60’; however, 
one county reports a width of 16’, another 24-30’, and 
another, 40-100’. Several counties use fences to mark 
the RW limits, one stakes and pins, one rocks, and 
one roadstone at angles. 3434 miles of guard rail are 
in use. 

Nebraska.—The average mileage per county re- 
ported for 23 counties is 666. The average RW width 
is 66’, but a few report smaller widths of 24’, 26’ 
and 33’. About half of the counties mark RW limits 
—fences, stakes, cement markers, and concrete posts 
are most commonly used for this purpose. A total of 
24 miles of guard rail is reported; several counties 
state that a small amount is used. 

Nevada.—Six thousand miles of roads are reported 
by Elko County. RW width is 60’; the RW limits are 
not marked. Practically no guard rail is used by 
this county. 

New Jersey.—Ten counties; average road mileage 
is 307. RW width varies from 33’ to 66’. Five counties 
use concrete monuments to mark the limits. The 
amount of guard rail reported is 152 miles. 

New Mexico. — San Miguel County reports 365 
miles of county roads. RW width is from 30’ to 80’; 
no RW limits are marked. The guard rail is placed by 
the State Highway Dept.; no figure for amount in 
use was reported. 

New York.—The average mileage in 26 counties 
reporting is 307. RW width varies from 40’ to 120’: 
the average is 4934’. The RW limits are marked by 
wire fencing, concrete markers, concrete posts, stakes 
and concrete monuments. About 733 miles of guard 
rail are reported. 

North Dakota. — Average road mileage for 12 
counties is 411. RW widths of from 66’ to 100’ are re- 
ported. The RW limits in several counties are marked 
by the use of stakes. A total of 11 miles of guard rail 
is reported. 

Ohio.—Forty-three counties; average road mileage 
is 465. The RW width ranges from 30’ to 60’; the 
average is 60’. A few counties mark the RW limits 
with stakes, concrete markers or monuments, and con- 
crete posts. The amount of guard rail in use is 549 
miles. 

Oklahoma. — Mileage per county reported by 21 
counties is 1345. RW widths range from 33’ to 66’. 
except for two counties which report 70’ and 100’ 
respectively. A few counties mark the limits by stakes. 
fences, steel rods, and concrete markers. The amount 
of guard rail reported is 38 miles; several counties 
state that “a few miles” is in use. 

Oregon.—Average road mileage in 21 counties is 
1055. RW widths are from 40’ to 60’, with the excep- 
tion of two counties which report minimum widths of 
24’ and 30’ respectively. About one half mark the 
RW limits, using white iron posts, fences, stakes, iron 
markers and pins, About 13 miles of guard rail are 
reported; some report “short pieces,” “very little,” 
“indefinite,” etc. 

Pennsylvania. — Six counties reporting; average 
road mileage 29. RW widths are from 18’ to 50’. One 
county marks RW limits by signs. The amount of 
guard rail reported is 44 miles. 

South Carolina.—The average county road mileage 
for the six counties reporting in this state was 2,020 
miles. The RW width ranges from 30’ to 50’. Two 
counties mark the RW limits, one by ditching and the 

(Continued on page 26) 
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Cumulative revenue, 1926-1941. 


Moultrie's Long-Range Improvement Program 


A thorough and detailed six-year program by a city of 15,000, includ- 
ing not only physical improvements but also increases in personnel 
and the means of financing. 


Moultrie, Georgia, has a population of about 15,000. 
In 1900 the population was 2,221; in 1940 it was 
10,147. Recent growth has been due largely to war 
activities in and near the city. It owns its waterworks 
and electric distribution system, and the revenues 
from these average 57% of the city’s total revenue 
for the years 1926-1941. 

An unusually thorough and detailed long-range 
program of public improvements for the city was pre- 
pared in 1941 by City Manager Geo. A. Shaver, with 
the assistance of the Local Public Works Program- 
ming Office of the Federal Works Agency, and pub- 
lished in an attractive 37 page pamphlet, a prominent 
feature of which is tabulation of data supporting the 
statements of the report, and the plotting of the same 
on 8 diagrams. The facts and recommendations may 
be of interest to other cities planning post-war im- 
provements and are abstracted below. 

The report includes recommendations for not only 
physical improvements but also additional expendi- 
tures for services, for which provision is made in the 
financing scheme developed. For example, in the 
Water and Light Dept., provision is made for an ad- 
ditional $36,300 (spread over six years) for person- 
nel and maintenance as well as $400,876 for capital 
improvements. 


The total revenue from each source for the past six 
years was plotted, and the curve extended six years 
ahead, in arriving at the funds assumed to be avail- 
able. The 1941 revenues were as follows: Ad valorem 
taxes, $82,359; licenses and permits, $23,932; fines 
and forfeitures, $5,405; water, $36,240; electric, 
$182,802; other income, $7,296. The total expendi- 
tures were $277,808, leaving $60,225 available for 
capital improvements. 

The estimate of revenues and expenditures during 
the next six years showed the net available for capital 
expenditures to increase more or less uniformly from 
$74,398 in 1942 to $112,824 in 1947. 

Moultrie’s policy has been to finance major public 
improvements by sale of bonds, a sinking fund being 
maintained for retiring them. The sinking funds will, 
it is estimated, require a levy of 3 mills in 1943 and 
1944 and 4 mills for the next five years; after which 
the levy to meet existing bond requirements can be 
reduced until 1953, when all will have been retired. 

Having determined the amounts presumably avail- 
ble each year for the next six years, the needs of each 
department of the city government were listed and 
scheduled in an order that took into account present 
facilities and general requirements for the protection, 
health, convenience and comfort of all the citizens. 








Summary of Proposed Capital Improvements and Additional 
Services and Operations 
City of Moultrie, Georgia 











Department— Amount 1942 1943 1944 1945 1946 1947 Later 
Water and Light Department: 

Capital Improvements $ 400,876 $ 26,030$ 34,938$ 22,069$ 14.495$ 42.150$ 23.747 $237.447 
F 1 and M 36,300 4.740 6540 8340 8340 8,340 
Departmental Total 437,176 26,030 39,678 28,609 22,835 50,490 32,087 237,447 
Streets and Sanitation: 

Capital Improvements - 454,567 36,648 55,528 59,578 51,053 44,977 46.783 160,000 
Personnel and Maintenance 70,360 3,620 7,240 11,860 15,480 16,080 16,080 
Departmental Total vencisentes “ SE 40,268 62,768 71,438 66,533 61,057 62,863 160,000 
Police Department: 

Capital Improvements ...... 31,400 31,400 
Personnel and Maintenance 27,480 2,850 4155 5490 6825 8,160 
Departmental Total ... ........ 58,880 2,850 4,155 5,490 6825 8,160 31,400 
Fire Department: 

Capital Improvements 28,990 2,500 7,000 8,400 11,090 
Personnel and Maintenance 45,280 11,380 11,300 11,300 11,300 
Departmental Total 74,270 2,500 7,000 19,780- 11,300 11,300 11,300 11,090 
Public Facilities: 

Capital Improvements ............ 440,000 340,000 100,000 
Departmental Total ................._ 440,000 340,000 100,000 
Moultrie Carnegie Library: 

Capital Improvements 19,600 19,600 

Personnel and Maintenance .... 18,290 4.980 4980 4,980 3,350 
Departmental Total ................... 37,890 24,580 4,980 4,980 3,350 
Board of School Commissioners: 

Capital Improvements __.......... 144,400 5,400 24,000 115,000 
Personnel and Maintenance... . 75,535 5.970 7,470 14,650 14,650 17,050 15,745 
Departmental Total .............0 219,935 11,370 7,470 14,650 14,650 41,050 130,745 
Totals: ; 
Capital Improvements 1,519,833 405,178 102,866 90,047 85,148 87,127 94.530 654,937 
P 1 and Mai 273,245 3,620 20,800 41,405 60,240 62,175 65.910 19,095 








PROGRAM TOTAL -..... .. $1.793.078 $408.798 $123,666 $131,452 $145,388 $149,302 $160,440 $674,032 








Provision for Financing 

Program: 
Abutting Property Owners . 307,603 13,400 28,400 27,700 27,817 24,700 25,586 160,000 
Civil Aeronautics Authority.. 321,000 321,000 
Bd. of School Commissioners 75,535 5,970 7,470 14,650 14,650 17,050 15,745 
Moultrie Carnegie Library... 18,290 4,980 4,980 4980 3,3: 
City-Current Funds 1,070,650 74,398 89,296 96,282 97,941 104,972 112,824 494,937 
FINANCING TOTAL $1,793,078 $408,798 $123,666 $131.452 $145,388 $149.302 $160,440 $674,032 





Data were prepared on the basis of which the city 
might, if it desires, finance the extension of water 
services by issuing revenue anticipation certificates, 
the proceeds from which would be used to construct an 
elevated storage tank and city-wide extensions to its 
distribution system. This schedule provides for an 
issue of $125,000, the principal of which would be 
paid off by 1970 at a rate that would require an annual 
debt service gradually increasing from $3,750 to 
$8,240. Aside from the tank and extensions, expen- 
ditures for the water department are scheduled at 
£15,230 in 1942, $13,000 in 1943, and $14,150, 
$7,695, $11,000 and $15,000 in the succeeding years, 
for the distribution system; also $13,800 in 1943 for 
a reservoir and $24,150 in 1946 for reservoir and 
pumping equipment. Also provision was made for 
adding a lineman, lineman-helper, a plumber and a 
meter reader in 1943, and for increasing the addi- 
tional linemen to 2 in 1944 and 3 in 1945. 

In the same way improvements were scheduled for 
the Department of Streets and Sanitation (sewers, 
paving and street cleaning), for the Police, Fire and 
Public Facilities Depts., the public library and schools. 
The only item under “Public Facilities” was $340,- 
000 in 1942 for an airport, of which the Civil Aero- 
nautics Authority was to provide $321,000. A sum- 
mary of the proposed capital improvements and ad- 
ditional services is given in the accompanying table. 





Right-of-Way Widths and Markings, and Use 
of Guard Rails by Counties 


(Continued from page 24) 


other by concrete posts. A total of 3 miles of guard 
rail is reported. 

South Dakota—The average mileage for the 24 
counties reporting is 334. RW widths vary from 66’ 
to 100’, with the exception of 4 counties which report 
a width of 24’ each. RW limits are marked in a few 
counties by fences and stakes. The amount of guard 
rail reported is 104 miles. 
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Tennessee.—Twelve counties; average mileage is 
983. Average width of RW is 30’ to 60’; one county 
reports a minimum width of 14’. A few mark limits 
with stakes and fences. About 9 miles of guard rail 
are reported. 

Texas.—Nineteen counties report an average of 749 
miles of county road. RW widths vary from 30’ to 
80’; 3 counties report maximum widths of 100’, 120’ 
and 150’ respectively. The majority use fences for 
marking the RW limits; concrete monuments and con- 
crete posts are used by others and a few do not mark 
the limits. The total number of miles of guard rail 
reported is 34; some report that the amount is negli- 
gible, and in one county guard rail is used at ends 
of bridges only. 

Utah.—The average for six counties reporting in 
this state was 621 miles. RW width average is 66’. 
Two counties mark the RW limits, one by fences and 
the other uses monuments. About 3 miles of guard 
rail are reported. 

Virginia. — Average county road mileage in 7 
counties is 433. RW widths vary from 30’ to 50’; one 
reports a width of 80’. All but one county mark the 
RW limits, using iron pipe, concrete posts, monu- 
ments and markers, and fences. The amount of guard 
rail reported is 1034 miles. 

Washington.—Mileage per county averages 860 for 
26 counties. RW width average is 40’ to 60’; one 
county reports a minimum width of 20’ and another 
30’. Several use fences to mark the RW limits, a few 
use stakes, and two use monuments. A total of 78 
miles of guard rail is reported. 

West Virginia.—Eight counties; average mileage is 
592. Average width of RW is 40’ to 60’; three report 
30’ on secondary roads. Two mark RW limits, one 
with concrete posts and the other with RW markers. 
The amount of guard rail reported is 201 miles. 

Wisconsin—Average road mileage is 279 for 27 
counties. About one half of the counties report the 
width of RW as 66’; several have widths of 49.5’, and 
three report minimum widths of 24’, 26’ and 28’ re- 
spectively. One county has a maximum width of 120’, 
and another states the width for new roads is 200’. 
RW limits are marked in a few counties by fences, 
posts and concrete or iron stakes. About 183 miles 
of guard rail are reported. 

Wyoming.—FEight counties reported; average mile- 
age is 1406. RW width ranges from 66’ to 100’. 
RW limits are marked by iron stakes with stone mark- 
ers, fences, and iron pipe. Three counties report a total 
of 2%4 miles of guard rail. 

Summaries 

In the 750 counties reporting, the average mileage 
of county roads was 690, with seven states averaging 
over 1,000 miles per county, and nine less than 400 
miles. 

The right-of-way widths varied widely, but in most 
states the majority of the roads varied between 40 
and 66. A few roads were as narrow as 14 ft.; thirteen 
were less than 25 ft.; eleven states had some rights-of- 
way 100 ft. or more, and six others over 66 ft. 

The amount of guard rail required on county roads 
varies greatly with the nature of the country. In level 
country there is little necessity for guard rails except 
at bridges. In five states none of the counties reports 
any guard rail. In six states the mileage of guard 


rail averages one for each 1,000 miles or over of road;: 


in twelve states the mileage of road per mile of guard 
rail lies between 100 and 500; in nine states it is less 
than 100. Pennsylvania reports a mile for each 4 miles 
of road. 
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_ budgets, material restrictions 
and manpower shortages have 
compelled many highway officials and 
engineers to postpone new road con- 
struction until after the war is over. 
Meanwhile highway traffic continues. 
Despite gasoline and tire rationing, 
America’s roads are actually wearing 
out faster today than during peace- 
time. Truck travel, which accounts for 
18 per cent of all the nation’s freight, 
is heavier than ever before— and 
many, many times more important! 
The immediate answer lies in con- 






THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION. 
40 RECTOR STREET, NEW YORK 6, N. Y. 
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TODAY’S MAINTENANCE PROGRAMS 
ARE IMPORTANT IN ANY POST-WAR PLANS 





tinued maintenance—in protecting and 
preserving existing highways. They 
must be kept in first-class fighting trim 
for the duration and also they must be 


‘made ready to fit into any post-war 


construction program. 

Why not discuss your maintenance 
problems with the Tarvia field man? 
He has at his command all Barrett’s 
38 years of successful paving experi- 
ence, and he can show you how Tarvia 
can be used economically and quickly 
to repair or maintain almost any type 
of pavement. 


*Trade-mark Reg. U.S. Pat. Off. 






ONE OF AMERICA’S GREAT BASIC BUSINESSES 
When you need special information—consult the classified READER'S SERVICE DEPT., pages 53-57 





PUBLIC WORKS for January, 1944 


General scheme of handling, picking, and incinerating refuse at plant of Oakland Scavenger Co. 


Waste Disposal With Several Unusual Features 


A cooperative company collects and incinerates 270 tons of refuse 
from four communities, about a third of which is picked out and sold. 


HE garbage and refuse of the municipalities of 

Oakland, Emeryville, Piedmont and Hayward, 
California, are collected and disposed of by a corpo- 
ration unusual in such business—the Oakland Scav- 
enger Co.; unusual in that it is owned by the 250 
men who actually operate it. (Because some of these 
men have been drafted into war service, it has been 
necessary to add 50 “outsiders” to the force.) The 
men run the business and pay themselves dividends 
when the profits warrant it. The plant has been oper- 
ating for five years and now it comprises modern, 
efficient mechanical handling and incinerating equip- 
ment. 

The company’s 86 trucks collect about 270 tons a 
day from an area whose farthest point is about 16 
miles from the plant. The trucks are of 10 cu. yd. 
capacity, carrying loads of 3% to 5 tons. The bodies 
are about 3 inches wider at the rear than the front to 
facilitate dumping. 

The refuse is dumped at the plant onto a concrete 
floor, then pushed by a bulldozer into a pit, at the 
bottom of which is a pan conveyor, which carries it 
up an incline to a height of 50 ft., where it is dis- 
charged into a rotary screen, where the dirt and fine 
material are screened out. From the screen it is dis- 
charged onto a picking table conveyor, where tin cans, 
rags, bottles, broken glass, metals, bones, rubber and 
hog feed are removed by picker}. The remaining rub- 
bish, about two-thirds of that collected, is discharged 
through a chute into a rotary kiln-type dehydrator 
or dryer, from which it is discharged into an oil-fired 
combustion chamber, where it is burned. The gases 
of combustion are drawn by a fan into a precipitator, 
where they are cooled and chemicals added to destroy 
the odors. 

This plant burns from 7 to 11 tons of refuse per 
hour. Another incinerator plant is under construction 
capable of drying and burning up to 20 tons an hour. 
The new dehydrator, instead of employing a rotary 
kiln, uses three chain-grate stokers at successively 
lower elevations, which move the refuse successively 
from each to the next lower, the whole being 80 ft. 
long. 

Details of the Plant 

The conveyor consists of a 48” wide overlapping 

steel apron with retaining sides 6” high, mounted on 


two strands of strap-link roller chain riding on T rail 
tracks in the up run and on angle iron tracks in the 
return run. The inclined portion of the conveyor is 
106 ft. long, set at an angle of 32° with the horizontal. 
A hand-operated gate controls the rate at which the 
refuse is withdrawn from the pit. The conveyor is 
operated by an electric motor through a Link-Belt 
P.I.V. gear variable speed transmission, herringbone- 
gear speed reducer, and a roller chain drive, which, 
by electric remote control, can operate the conveyor 
at any speed between 8 and 24 fpm. A backstop of 
the automatic band brake type automatically arrests 
backward motion of the conveyor in case of interrup- 
tion of power, operating the moment there is reverse 
motion of the operator head shaft. 

The screen is a large-diameter rotary with 14” 
perforations, set at a slight incline and revolved on 
four large-diameter rollers at 6 rpm by an electric 
motor. The screenings drop into a bin and are used 
as fill on the property—a 460-acre swamp. It original- 
ly was thought that strings and rags might catch in 
the perforations and occasionally have to be burned 
off, but no need for this has arisen. 


The picking table conveyor is a belt 60” wide which 
is supported on closely spaced Link-Belt idlers which 
have a long horizontal central roll and short inclined 
end rolls, thus forming a shallow trough 70 ft. long. 
The belt passes around a pulley at each end, one of 
which has take-up bearings for adjusting the belt ten- 
sion. The belt is operated by a motor through variable- 
speed transmission, and can be regulated between 
speeds of 22 and 66 fpm. A scraper-type cleaner with a 
rubber-blade cleaning edge, located below the pulley 
at the discharge end, cleans the belt as it starts on the 
return run. 


Nine pickers, standing along both sides of the belt, 
remove the usable and non-combustible materials. The 
cans are dropped into a large bin, from which they 
are removed, weighed and hauled to a railroad gon- 
dola car and shipped to purchasers; about a car- 
load daily being shipped. Other materials are dropped 
by the pickers into large barrels. About 30% of the 
total volume of the refuse is removed by the pickers. 

About half of the glass removed, 10 to 20 tons a 
day, is in the form of good bottles and jugs, which 
are sold for re-use. The other glass is broken up and 
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BASIC TIMBER ENGINEERING DATA 


FOR ARCHITECTS 


“Woon as an Engineering 
Material,” by L. J. Mark- 
wardt, distinguished re- 
search authority of the 

U. S. Forest Products Laboratory, was pre- 

sented at the invitation of the American 

Society for Testing Materials as the 1943 

Edgar Marburg Lecture. 

The purpose of this annual lecture is to 
present outstanding developments in the 
extension of knowledge of engineering 
materials. 

In continuation of Teco’s practice of mak- 
ing latest information on timber available to 
engineers and architects, copies of this lecture 
have been obtained and are available on 
request. 

Keep posted on new timber design devel- 
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opments. Use the Teco Services and Teco 

Timber Connectors and Tools. 

TIMBER ENGINEERING COMPANY 

Washington — Chicago — Minneapolis 
Portland, Oregon. 
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sold to glass plants to be used as “cullet” in making 
new glass. 

The dehydrator is provided with angle-iron lifters 
which break up the refuse and drop it through the 
hot gases from the incinerator. The dried material is 
delivered to a 5 x 20-ft. forced-draft chain grate 
stoker, which carries it through the combustion cham- 
ber, where it is incinerated. The average moisture con- 
tent of the refuse fed to the kiln is 65%, but exceeds 
this in the fresh fruit and vegetable season. 

The ashes drop to a Link-Belt “Promal” chain con- 
veyor, which moves them at 10 fpm along a steel 
trough in a concrete tunnel and up a 30° incline to a 
point outside the building, where they are discharged 
directly into a truck or onto the ground. Each ton of 
refuse burned gives about 9 cu. ft. of ashes. 


Thomas Ferro is president of the company. M. M. 
Manov is the consulting engineer, who is responsible 
for most of the novel features of the plant, developed 
in collaboration with Link-Belt engineers. 





The Proposed Golden Gate International 
Airport 
(Continued from page 18) 


The estimated cost, including rock sea wall, dredg- 
ing and filling, erection of buildings, lighting and 
drainage of runways, and construction of a seaplane 
base, is $20,000,000, divided as follows: 
Rock wall 
Fill, including stripping 
Storm and sanitary sewers 
Paving of runways 
Lighting 
Buildings 
Seaplane base 


$ 840,000 
9,640,000 
2,720,000 
3,000,000 

300,000 
1,000,000 
500,000 


$18,000,000 
2,000,000 


Engineering and contingencies 


TOTAL $20,000,000 


In estimating cost, information was available from 
a final report on the construction of Treasure Island, 
which was similarly made by dredging and filling a 
wall-enclosed area. Also information concerning the 
construction of the U. S. Naval Air Station at Ala- 
meda was made use of. In making the fill of Treasure 
Island, 36,000,000 cu. yd. of earth were required. In 
Alameda, 22,500,000 cu. yd. were moved at an aver- 
age cost of a little over 9 cts. per cubic yard. 

In designing the airport and preparing plans for 
submission to Washington, it was necessary to obtain 
information on a wide variety of subjects. Among 
these were tidal currents in the bay; titles to the land 
involved: Federal bulkhead lines; the effect of dredg- 
ing for fill on the tidal prism, and so locating it as 
not to prevent dredging of deep channels for shipping 
terminals along the water front; and investigations 
relative to wind and fog and rain. 

As to the wind and fog, these appeared to present 
no obstacles. 

The land upon which the airport is to be located 
lies partly in Berkeley and partly in Albany and may 
be leased from these cities. The Santa Fe Railway Co. 
owns all of the waterfront except a small portion 
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owned by the Pacific Guano Co. and the Paraffine Co. 
and the shore ends of four Berkeley streets. 


To obtain the desired soil data, borings were made 
at 2,000 ft. intervals over the entire area of about 3 by 
4 miles, carried 35 ft. below low water, which is 3.6 ft. 
below mean water level. The table on page 18 
shows the percentages of sand and clay found in each 
boring. These are seen to vary widely, from 0 to 60% 
of sand in clay, and from 0 to 22% of sand in mud 
in the area covered by the airport, and 0 to 44% in 
the area surrounding it. 

Population statistics show that Berkeley has grown 
from 13,214 in 1900 to 85,547 in 1940, and Albany 
from less than 800 to 11,493. Oakland, also in Ala- 
meda County, has grown from 66,960 to 302,163 dur- 
ing the same period; and Alameda County as a whole 
from about 100,000 to 469,183. The five counties in 
the bay area had, by the 1940 census, a combined 
population of 1,183,885. 

The above has been prepared from data furnished 
by Harry Goodridge, city engineer of Berkeley, who 
prepared the plans for the airport. 





Operating Imhoff-Trickling Filter Plants 


Suggestions for the Care and Operation of 
Such Plants, Offered by the South Dakota 
State Board of Health 


O* E does not read much about Imhoff tanks in 
recent years, so much attention is being paid to 
newer ideas in sewage treatment. But these tanks are 
still being used in a large percentage of the smaller 
municipal plants throughout the country—certainly 
more than half of them, and in many of the larger 
plants. For example, of 74 municipal plants in South 
Dakota, 60 contain Imhoff tanks. Of 213 plants of all 
sizes in Ohio, Imhoff tanks are found in 112. Where 
secondary treatment is necessary in the small munici- 
palities, the trickling filter is quite generally used. 


Because of this common use of these two types of 
small plants, and the fact that the operators of such 
plants have not, in most cases, had much experience, 
the South Dakota State Board of Health has published 
suggestions for the care and operation of such plants. 
Believing that they will be valuable for operators in 
all states, to serve as a check list even if the ideas 
themselves are not new to them, we reproduce the sug- 
gestions herewith. 

Imhoff Tanks 
A. Sedimentation or Flowing-Through Compartment 

1. Grease, scum and floating material should be removed 
daily. This may be done by means of a skimming device con- 
sisting of a multiple-tined fork covered with %4 inch mesh 
screen. Grease, match sticks and floating garbage should be 
removed from the tank and buried or burned. This type of ma- 
terial should not be placed in the gas vents. 

2. Clean the sides and sloping walls with a squeegee or other 
suitable device at least once a week. The material should be 
pushed down through the slot and into the sludge compartment. 

3. Clean the slot at least once a week by means of a chain 
drag or similar device. 

4. Keep inlet and outlet compartments clean. 

5. Use a minimum of turbulence whenever performing any 
of the cleaning operations so that the settling efficiency will not 
be decreased. 

B. Gas Vents and Scum Compartment. 

1. Break up the scum at least once a week by any one of 
the following methods: 

(a) Use hoe, rake, or similar device. 
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Aeration is the heart of activated sludge sewage plants, and more 
Norton Porous Mediums are used in this operation than any other 
make. Over 54 years experience in ceramic product development and 
the longest experience in the manufacture of fused alumina products 
stand behind Norton Porous Plates and Tubes. For efficiency in diffuser 
operation demand Norton Porous Mediums for uniform air distribu- 
tion, great strength, regulated wet pressure loss and long service. 


NORTON COMPANY, Worcester 6, Mass. 
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(b, Use a fine water spray, being careful to apply a mimi- 
imum amount of water so no excessive static head will be 
created which might cause sludge to flow from the sludge com- 
partment into the settling chamber. 

(c) Use a pump with the suction taken from the clearer 
water level in the gas vent itself. 

Keep scum broken up in winter time by punching holes 
through ice to permit the escape of gas. 

3. If scum accumulates too rapidly and will not settle, re- 
move some of it to the sand bed for dewatering and drying. 

C. Sludge Compartment 

1. Draw sludge before the level reaches within 18 inches of 
the slot at the bottom of the settling chamber. 

2. Sample sludge at least once a month to determine sludge 
level. The depth of sludge may be determined by means of a 
sludge sounder, a hand pump with suction hose, or a depth 
sampler of suitable design. 

3. Draw sludge in small amounts at frequent intervals. Do 
not open the valve too rapidly or too far. 

4. During the summer months sludge should be drawn at least 
once a month. 

5. Draw off sludge in the winter if the level in the sludge 
compartment comes within 18 inches of the slot. 

6. Do not withdraw all of the digested sludge as some is 
required to serve as a seeding material and to act as a buffer 
for the incoming fresh sludge. 

7. If sludge does not flow readily when the valve is open, 
flow may be started by agitating the sludge around the sludge 
inlet with long rods through the sludge riser pipe or by applying 
water under pressure at the inlet end of the pipe. 

D. “Foaming” in Imhoff Tank 

“Foaming” is a term used to describe the condition which 
sometimes develops in Imhoff tanks, whereby gas, froth and 
scum rise in the scum compartment. Besides being unsightly 
and disagreeable, this foaming seriously interferes with the 
efficiency of the plant. Dark scum and solid matter may be car- 
ried over into the settling compartment from which it can flow 
out of the tank with the effluent and so cause a reduced settling 
efficiency. This unsatisfactory effluent places an increased load 
on subsequent treatment units or the receiving stream. When 
foaming does occur, the following simple treatments, under cer- 
tain conditions, may be used to remedy or improve the condi- 
tion: 

1. Try drawing off some of the sludge. 

2. Hosing the gas vent area with water under pressure will 
sometimes help. 

3. Cut the tank out of service for awhile so that fresh 
solids will not be added and allow the tank to rest. 

4. Paddling the foam with long-handled hoes is also tem- 
porarily effective. 

5. Hydrated lime added through the gas vents at daily 
intervals sometimes overcomes “foaming” conditions. 

6. Treatment of raw sewage with 20 to 50 pounds of chlorine 
per million gallons of sewage (2.5 to 6.0 ppm.) may help lessen 
foaming. 

In some cases, it is even necessary to completely drain the 
sludge compartment of sludge and to start the operation over 
again by “seeding” or adding some digested sludge from a 
properly operating Imhoff tank, if such sludge can be obtained. 
In order to properly “seed” fresh sludge, the daily amount of 
fresh solids entering the tank should equal not more than 2 or 
3% of the “ripe” sludge present, on a basis of weight of dry 
solids. That is, if 10 pounds of fresh solids are added daily, 
the amount of seed required will be 500 pounds of ripe sludge, 
or if 100 gallons of fresh sludge are added daily, about 1000 
gallons of ripe sludge will be required. 

Recirculation by pumping of foam and liquor in the gas 
vents has also been used in some instances to abate foaming. 


Trickling Filters 


1. Inspect nozzles daily. Clean them and replace broken ones. 

2. Keep filter surface free of weeds and wind-borne debris. 

3. Remedy or prevent “ponding” or “pooling” of the filter 
bed. This can best be done by: 

(a) Flushing surface of filter with fire hose. 

(b) Raking or forking the surface. 

(ce) Punching holes through top layer with iron bar or other 
suitable tool. 
a Using heavy applications of chlorine to the filter in- 

t 


(e) Cutting out of service for 12 to 48 hours. 

4. Flush out distribution system periodically. 

5. The underdrains may also need flushing occasionally by 
means of water under pressure. 

6. Control odors by chlorination of influent (5 to 8 ppm). 
The biological action of the filter is not disturbed by small 
chlorine residuals. 

7. Control filter flies (psychoda) by periodic flooding of the 
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filter bed for about 24 hours, once every week or 10 days. 
Heavy doses of chlorine may also inhibit the development of 
filter flies. ses 

8. Inspect mercury seal on rotary distributors periodically. 


Final Settling Tank (Humus Tank) 


1. Keep inlet and outlet structures free of extraneous accum- 
ulations. 

2. Pump sludge frequently to prevent gasification. 

(a) For plants having Imhoff tanks, return the sludge to 
the influent line rather than directly to the gas vents. 

(b) Recirculate from the hopper of the final tank during 
periods of low flows to wv clean out the sludge. 

3. Use baffles to keep surface scum out of effluent. 





Speakers at A.R.B.A. Annual Meeting 


Paul G. Hoffman, President of the Studebaker Cor- 
poration and Chairman of the Committee for Economic 
Development, will be a headline speaker at the Con- 
ference to be held in the Edgewater Beach Hotel, 
Chicago, February 1, 2 and 3. Although the program 
has not yet been completed, several other nationally 
known speakers have been scheduled and acceptances 
are expected. 

Other speakers include: Colonel William N. Carey, 
chief engineer of the Federal Works Agency; Samuel 
C. Hadden, chairman of the Indiana Highway Com- 
mission; Hon. Carter Manasco, chairman of the House 
sub-committee on distribution of war surpluses; R. G. 
LeTourneau, president of the LeTourneau Company ; 
Hon. Jesse P. Wolcott, member of the House Roads 
Committee and of the Banking and Currency Com- 
mittee; Hon. J. W. Robinson, chairman, House Roads 
Committee; H. E. Hilts, Deputy Commissioner, Public 
Roads Administration; James J. Skelly, president, 
Highway Contractors’ Division; Arthur F. Ranney, 
county engineer, Summit County, Ohio; R. W. Gam- 
ble, president, Municipal Division, and W. Vance 
Baise, State Highway Engineer, North Carolina. 

One of the highlights of the Conference will be the 
panel discussion of whether there will be dumping of 
surpluses of construction machinery by the Army and 
Navy. Representatives of the U. S. Treasury, the War 
Production Board, of Congress, and of the highway 
industry will participate. After the panel discussion, 
a question and answer period will be held. 

Because of rationing restrictions, those who plan to 
attend the Conference are urged to make their reser- 
vations immediately for the President’s Dinner, to be 
held in the Marine dining room Wednesday, February 
2. The Old Timers’ Reunion will be held Tuesday, 
February 1. The buffet dinner will be followed by first 
class entertainment. , 





Reaction of Flexible Pavements Under 
Bearing Tests 


According to the Asphalt Institute, field load bear- 
ing tests have not so far proved generally satisfactory 
as a measure of the bearing power of flexible surfac- © 
ings subjected to heavy aircraft wheel loads. It is 
possible to make a truer estimate of the bearing power 
of a given design, and the relative bearing power of 
different designs, by isolating the factor of initial 
settlement under concentrated loading. Initial settle- 
ment is influenced by the degree of compaction of 
the soil.mass, and any additional settlement produced 
by a second load application is usually much less. The. 
third and subsequent repetitions produce regularly 
decreasing settlements, so that cumulative settlement 
for any number of load repetitions can be estimated 
on a basis of four repetitions. Deflection occurs in a 
similar way. 
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The tests indicated that it may be misleading to 
select a single deflection value as “critical,” if the 
factor of initial settlement is not isolated. With these 
considerations in view, a procedure is outlined for 
making field load bearing tests in which the follow- 
ing points are included:—(1) The smallest load that 
can be accurately recorded should first be applied and 
maintained until no further deflection occurs. Strain 
dials should then be set at zero, and all load incre- 
ments released back to this initial load. (2) Each 
load increment should be applied and released four 
times, and cumulative deflection and settlement should 
be plotted for the design load repetition. (3) While 
it is preferable to use a testing head of area equal 
to the tire contact area, a head with 30-in. diameter 
will probably be sufficient, provided that loads are esti- 
mated in lb./sq.in. When this is not possible, or when 
different tire contact areas must be considered, not 
less than three smaller testing heads should be used 
in extrapolating values. (4) In testing subgrade soils, 
a surcharge should be added to prevent side displace- 
ment at the surface. 





Experiences With Victory Alum 


Waterworks Operators of Several Cities Find 
No Difficulty in Using It. Some Prefer It to 
Prewar 


HE War Production Board last year issued con- 

servation order M-1-h, providing that after Sept. 1, 
1942, it would be illegal to use bauxite containing 
less than 15% silica for chemical manufacture. To 
make filter alum that would meet the AWWA speci- 
fications, using the high-silica ores permitted, would 
greatly increase its cost and decrease plant output by 
up to 50%. 

To meet this condition the AWWA revised its filter 
alum specifications, lowering the minimum water- 
soluble alumina requirement from 17% to 14%, in- 
creasing the iron limit from 0.75% to 3.0% and 
that of the water-insoluble from 0.5% to 15%. Alum 
furnished under these specifications has been known 
as “Victory alum.” The specifications have proven to 
be unnecessarily liberal, for ten analyses of Victory 
alum furnished by five manufacturers showed 15.6% 
alumina, ranging from 14.9 to 16.2; iron averaged 
0.37%, only two samples being over the 0.75% of the 
prewar specification; and the insoluble averaged 
6.09%, with a maximum of 8.99. This certainly is 
to the credit of the manufacturers. 

Moreover, comparatively little difficulty has been 
experienced in actual use of the new alum. Based on 


the soluble alumina content it might be expected that 


a or 121%, as much of the new alum would be 


required in a given case; but on the basis of the 


actual alum as furnished this is reduced to 14 


sey OH 
15.6 


111%; and some plants find no increase necessary. 

A symposium of experiences of Pennsylvania water- 
works operators with Victory alum was held this 
summer by the Pennsylvania Water Works Operators 
Association, from which the following items have been 
abstracted. . 

Northampton found little difference between the 
amounts of the two alums used. The increased in- 
soluble material presents no problem except the neces- 
sity of more frequent flushing of the sludge from the 
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tanks; in fact, it seemed probable that it contributed 
some advantages. In the past Mr. De Groot, Manager 
of the Northampton Water Division, had found diffi- 
culty in obtaining good floc in extremely cold weather, 
the floc being pin-point and passing through the filters 
and even into the distribution system. But in last 
winter’s coldest weather, with Victory alum in use, 
there was no such trouble, and it seemed probable 
that the insoluble material served as nuclei and 
assisted in floc formation. The same effect of the 
insolubles was noticed at Easton and at Phoenix- 
ville also. 

The insolubles are very fine but are entirely re- 
moved by filtration in Easton, reducing the length. of 
filter run by 30%. Reading provided controlled air 
agitation in the dissolving, solution and feeder tanks, 
and there has been: no objectionable deposition of 
sludge in any of the tanks after months of continuous 
operation. Kennett Square finds it necessary to keep 
the stirring paddles in the solution tanks in operation 
continuously to prevent the settling of the inert 
material in the tanks; also it is necessary to flush the 
orifice boxes frequently because the insolubles settle 
in them. 

As to amount of alum required, Reading finds no 
increase necessary for proper coagulation, possibly 
“due to the acid nature of the insoluble material.” 
Kennett Square found the same results as formerly 
obtained with 10% Jess alum, while “‘with equal doses 
the time for floc formation with Victory alum is some- 
what shorter.’’ Phoenixville finds the results from 
Victory alum “uniformly better than those previously 
obtained from the use of ground 17% A1.03 aluminum 
sulphate (grade XXA). There has been a constant 
reduction in alum dosage varying from 11% to 37%, 
having no apparent relationship to any quality of the 
water except possibly its turbidity. . . . Before the 
use of Victory alum was started a pre-lime or soda 
ash application was required for raw water alkalinity 
of less than 34 when the turbidity was in excess of 
800 ppm. This is not necessary with Victory alum.” 


Commenting on these reports, L. L. Hedgepeth 
suggested that the absence of necessity for increased 
dosage of alum in the western part of the state may 
be due to the waters there being more mineralized. 
“This is believed to be due” said he “to the frequently 
observed phenomena of flocculation, wherein in well 
buffered waters floc formation is a function of the 
alumina dose and in soft or poorly buffered waters 
flocculation is largely a matter of depressing the pH 
to the optimum point or zone of coagulation. . . . 
Victory alum, having equal or greater acidity, will 
coagulate with equivalent or even lower dosage in 
soft waters.” 





Waterworks Maintenance and WPB 
Regulation Headaches 


Probably many other waterworks superintendents 
will agree with the following, which was written to 
us by a superintendent in a New England city: 

“I think one of our greatest headaches today is the 
complicated output of Federal regulations which only 
a first-class lawyer could interpret. I can’t understand, 
with all the help they have, why they can’t delegate 
someone to write a statement in connection with each 
one, setting forth in ordinary clear and intelligent 
language what they are all about. I confess I haven't 
time to sit down and try to dope them out and I am 
sure I wouldn’t have much confidence in the result if 
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BUILT TO LAST 


A LONG LONG TIME 


The founders of the Layne Organization realized the tremendous importance of 
water as a health, safety and industrial necessity. They pledged themselves never to 
sacrifice quality in the manufacture of Layne Pumps and Well Water Systems. That 
pledge, to the ever grateful thanks of thousands of Layne Well Water System own- 





LAYNE AFFILIATED COMPANIES 


Layne-Arkansas Co., Stuttgart, Ark. * Layne-Atlan- 
tic Co., Norfolk, Va., Savannah, Ga., Orlando, Fla. 
* Layne-Central Co., Memphis, Tenn. * Layne- 
Northern Co., Mishawaka, Ind. * Layne-Louisiana 
Co., Lake Charles, La. * Louisiana Well Co., Mon- 
toe, La. * Layne-New York Co., New York City and 
Pittsburgh, Pa. * Layne-Northwest Co., Milwaukee, 
Wis. * Layne-Ohio Co., Columbus, Ohio * Layne- 
Texas Co., Houston and Dallas, Texas * Layne- 
Western Co., Kansas City, Mo., Chicago, Ill., and 
Omaha, Neb. * Layne-Western Co., of Minnesota, 
Minneapolis, Minn. * International Water Supply, 
Ltd., London, Ontario, Canada. 


BUILDERS OF WELL WATER SYSTEMS FOR EVERY 


When writing, we will appreciate your mentioning PUBLIC WORKS 


ers, has been faithfully kept. 


Today as always, Layne Pumps and Well Water 
Systems are still being made of the very finest 
quality materials. They possess highly important 
and exclusive features of construction which 
measureably lengthen their long life. And in ad- 
dition, they embody outstanding and thoroughly 
proven engineering ideas that guarantee high- 
est efficiency. 


Wherever modern well water producing equip- 


The Great Wall of China 
Built About 3000 B.C. 





ment is used—whether in the United States or 
in foreign lands, that which bears the name of 
Layne is definitely recognized as the world's 
standard by which all other makes are judged. 


If your postwar plans call for the use of more 
water, Layne engineers will gladly cooperate in 
providing sound recommendations. For literature 
address LAYNE & BOWLER, INC., General 
Offices, Memphis 8, Tenn. 


LAYNE — 


WELL WATER SYSTEMS 
DEEP WELL PUMPS 


INDUSTRIAL AND MUNICIPAL NEED 
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I did. Evidently the government is now getting con- 
cerned that water works officials are not ordering re- 
placement stock as much as ordinary maintenance 
normally demands; and if that be so, I am inclined to 
believe it is due to the fear a fellow may run afoul of 
the law, as small departments in particular haven't 
the help to comply with the strict letter of the law in 
connection with their stock inventories. It is not a 
healthy situation and I hope to see it ease up before 
long, because I can’t help feel that the Army and 
Navy have gone crazy in grabbing up materials long 
in advance of their needs, which proper long-range 
planning would have made unnecessary, and would 
have given us an opportunity to maintain our plants 
on more nearly an even keel. 

“The mistake, I believe, has been too many men in 
governmental positions lacking in practical experi- 
ence with industrial problems (too many lawyers for 
one thing). I believe if water works officials had been 
put on their merit, better results would have been ob- 
tained in the long run, because I am firmly convinced 
that, by and large, there is no more conscientious 
group of men in any profession. Well, this is an old 
chestnut now, but I think it representative of the view 
of many water works men.” 





Serious Result of Lack of Records and 
Equipment 


On January 4th the State Department of Health of 
Washington was informed that Tekoa, a city of about 
1,500 population, was entirely without water, its wells 
having gone dry. In less than 6 hrs. the Department 
had obtained additional information, made pump tests 
and draw-down readings on the wells, chlorinated a 
tank truck of water for house-to-house delivery, and 
installed a chlorinator at a well of the Union Pacific 
R. R. which was operating but contaminated. 

The investigation by the State Department’s engi- 
neers revealed the following conditions. The town is 
divided in two by Latah creek. The supply is derived 
from two wells about 15 ft. from the creek, by means 
of deep-well turbine pumps that pump directly into 
the distribution system, and from this to a reservoir on 
the same side of the creek. Water reaches the part of 
the town across the creek through one line of 10” cast- 
iron b & s pipe laid on the creek bottom, with no special 
support or protection. 


At 9 a.m. on Jan. 4 the gauge in the pump house had 
fallen from the usual 135 ft. to 100 ft. By 12:30 there 
was no water in the distribution system. A reserve 
pump was put into service—still no water. Then the 
water in one well was found to be so low that it was 
thought the pump was breaking suction, and that the 
well had gone dry. Neither pump had a master meter 
on its suction; had there been, it would have been 
apparent that there was plenty of water being pumped 
somewhere. The pipe crossing the creek was valved at 
one end only—that nearer the pumps; and when this 
was closed, pressure began to build up, indicating a 
leak in the crossing. Investigation showed that this 
pipe had opened at a joint 40 ft. from the wells, dis- 
charging toward the bottom of the turbid creek, so 
that the leak escaped detection. 

One side of the creek was now O.K., but that part 
of the city on the other side had no water, and it was 
decided to connect hydrants on opposite sides of the 
creek by 300 ft. of fire hose. To effect this and prevent 
water returning to the creek through the unvalved end 
of the crossing necessitated closing two valves—and it 
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was six hours before the valves could be located and 
closed. There was no record of their location, and a 
blacktop pavement had been laid over them a few 
years ago. 

The problem could have been solved and the remedy 
applied if there had been adequate records and equip- 
ment. What these were is described as follows by Emil 
C. Jensen, district public health engineer of the State 
Dept. of Health, in “Water Supply and Sewerage 
News,” the bulletin issued by that department. 

(1) Air lines should be provided on deep wells for 
taking water level measurements, and an accurate and 
continuous record kept of the water levels at all times. 
Had there been an air line on the small well in this 
case, the excessive drawdown would have been noted 
early in the day. 

(2) Master meters should be provided on all sup- 
plies, whether it be pumped from a well or lake, or 
gravity supply from a stream or spring. Had there 
been master meters on the pump discharges in this 
case, it would have been very simple to detect the ex- 
cessive pumping rate that was taking place due to the 
reduced head. 


(3) All valves should be accurately located with 
respect to fixed points, such as hydrants, curbs, or tele- 
phone poles; charts, maps, or records should be pre- 
pared listing these locations. Also, valve boxes should 
be provided and brought up to street grade. 





Graded Stone Bases for Runways 


In building runways on two aerodromes located on 
sand dunes and flat areas of sandy loam, British en- 
gineers used a graded stone base because (a) the ex- 
isting sand, very fine and cohesionless, could not be 
readily stabilized, and (b) there were good quarries 
near the sites. It was decided to place 4% in. of 
graded stone in two layers on a stabilized sub-base, 
add a sealing-coat and finish with a thin bituminous 
carpet. The method of construction was as follows :— 
The topsoil.was removed to an average depth of 7 in. 


and stacked to provide soil for seeding. The ground - 


was levéled by machinery for the formation of the 
runways, and sand dunes were removed and depres- 
sions filled in. On Site 2 the drainage system was 
then completed (lack of drainage on Site 1 caused 
trouble during stabilizing operations). Quarry waste, 
ranging from 5 in. to 2 in. in size, with about 20 per 
cent of clay overburden, was spread by hand at an 
average yardage of 7.5 yd./cu.yd. and rolled with 
8- or 10-ton rollers. The lower coat of graded stone 
consisted of 1%4-in. to 4-in. stone dumped at the rate 
of 13.4 sq.yd./ton, and spread roughly by an 8 ft. 
grader blade; granite or limestone fines were then 
spread at the rate of 29 sq.yd./ton, mixed in with 
chain or spike-tooth harrows, watered, mixed again 
and rolled. The layer was 2% in. thick after final 
compaction. The top coat was laid in a similar man- 
ner, the stone being spread at the rate of 15.4 
sq.yd./ton, and the fines at 42 sq.yd./ton. The seal- 
ing coat was of a tar-asphalt mixture, spread at %4 
gal./sq.yd. at 180° to 200°F. For the wearing course, 
3%4-in. granite chippings were spread, sprayed with 
asphalt emulsion, covered with 34-in. chippings and 
rolled. After a day asphalt emulsion was sprayed 
again, dusted with stone dust and rolled. 

The runways were designed for use by light air- 
craft, but Site 1 has been subjected to heavy loads 
and has shown no sign of failure through two winters. 
If used by very heavy bombers, the thickness of the 
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TREATED 
ABRASIVES 





UNTREATED — 


The Measure of ‘'Grip’’ on Icy Roads 


When grits lie loose on the ice to be easily 
brushed or blown away, they cannot do an effec- 
tive or lasting skidproofing job. But when abra- 
sives are treated with calcium chloride, they melt 


themselves into the ice, anchor themselves and 


} teally put teeth in the ice. 


Automobile skid tests made under impartial 
supervision show that 1 lb. of abrasives, treated 
with calcium chloride, is as effective as 114 Ibs. 


of untreated abrasives. By saving two-thirds of 





your abrasives you save two-thirds of the cost of 
getting them out of the pit, putting them in piles, 
loading and spreading them. This means a two- 
third saving of manpower, equipment, tires and 
gasoline — all critical items in the war program. 
Start now to save. Write for our Bulletin No. 27 


“Skidproofing Icy Roads and Streets.” 


CALCIUM CHLORIDE ASSOCIATION 
4145 Penobscot Building °* Detroit 26, Michigan 


Gears 
Icy Roads 


When you need special information—consult the classified READER'S SERVICE DEPT., pages 53-57 
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graded stone layers should be increased to 6 in. and 
the wearing course to 1% in. Although the perimeter 
track in this case was given a thinner surfacing than 
the runways, this is not recommended. Graded stone 
bases may be constructed equally well on clay sub- 
grades, but in this case the sub-base should be pre- 
pared by mixing in sand and gravel, by means of 
sheepsfoot rollers, to reduce the clay fraction of the 
top 6 in. to 30 per cent. In very fine-grained clay a 
greater depth should be stabilized. A heavy clay 
field, used for parkigg mechanical transport, has been 
successfully treated. 





The Electron Tube 
(Continued from page 22) 


controlling the current after the flow has once begun. 
In other words, a negative grid will prevent the flow 
of current as the anode is made positive; but once it 
has permitted the electron arc to start, it is powerless 
to stop it. The current can then be stopped only as the 
anode power is removed, or, in an a-c circuit, during 
the a-c voltage negative cycle. Even then, the deioni- 
zation time required to regain control may be approxi- 
mately a millisecond ; therefore, thyratrons do not oper- 
ate at frequencies much greater than the commercial 
power frequencies. 

The thyratron is the handy-man of the industrial 
tubes. It controls motors, energizes magnetic contac- 
tors, and supplies small amounts of heat whenever ac- 
curate control or high-speed operations are required. 
Operating indirectly, by controlling generator fields 
or saturable reactors, it can control large amounts of 
power—many hundred horsepower or many kilowatts 
—for heat or lighting. 

The ignitron tube is similar to the thyratron in that 
it is a gas-filled tube, but it differs in that its cathode 
is not heated to free the electrons. Instead, its cathode 
is a pool of mercury and its electron-emitting energy 
is derived from the arc stream itself. This is a cumu- 
lative action—the larger the current the more electrons 
are made available. Thus, the instantaneous current 
capacity of the ignitron is limited only by the size of 
the elements and the leads to carry the heavy current. 
This may be thousands of amperes. The continuous 
current rating is determined by the ability of the tube 
to dissipate the heat losses. The larger sizes of igni- 
trons have built-in water jackets through which cooling 
water is circulated. 

Since the ignitron, unlike the thyratron, does not 
have electrons immediately available at a hot cathode, 
its control element, the “igniter” (a pointed piece of 
crystal dipping into the mercury pool) must actually 
“‘blast’’ a few electrons loose from the mercury to start 
the arc stream. This requires real power; as much as 
40 amperes at 200 volts, for a few microseconds. So it 
can be seen why the ignitron is most practical for high 
currents and large power requirements. 

Ignitrons are the heavy artillery of the industrial 
tubes. They are called upon to control the thousands 
of amperes required for resistance welding. They rec- 
tify and contro] the large amounts of power needed 
for the manufacture of aluminum, in electrochemical 
processes, and for steel mill and factory direct-current 
shop voltages. 


To SUM UP BRIEFLY: The phototube, using the 
energy of light to release electrons from its cathode, 
has so small an output in microamperes that a pliotron 
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or thyratron must be used to amplify it to a useful 
value. The output of the pliotron (milliamperes) is 
sufficient to operate small relays, or to control a thyra- 
tron. Thyratrons, in turn, control amperes to operate 
large contactors, or motors in the usual control sizes 
from fractional horsepower up to 5 horsepower or 
more, or to control ignitrons. Ignitrons can handle 
hundreds of amperes, but require a reasonable amount 
of control power for operation. 

Take any kind of rectifier—copper-oxide or selenium 
—anything that will pass current in one direction and 
stop it in the other. Cennect a rheostat in series and 
drive it by a voltmeter element, the positive terminal 
of which is connected to the negative terminal of the 
rheostat. Gear the rheostat to the voltmeter element in 
such a way that more negative voltage will cut in more 
resistance (see Fig. 1). The rheostat is stepless, and 
goes to infinite resistance or open circuit at the high 
end. It is assumed that the voltmeter and rheostat can 
move extremely fast, 1,000,000 times per second; and 
the voltmeter is of extremely high resistance, perhaps 
a megohm or more. 

This simple circuit can be used to replace a triode 
pliotron in any industrial circuit, and will do exactly 
the same job. If the tube is a tetrode or pentode, other 
series rheostat-voltmeter combinations may replace each 
grid. 

Would you like a phototube? Then simply replace 
the voltmeter with an exposure meter so that increased 
light on the sensitive surface will move the meter ele- 
ment to cut resistance out of the rheostat (see Fig. 2). 

As for the thyratron and ignitron, they are no more 
complicated. In series with the rectifier we'll place a 
battery of about 15 volts and so connect it that it will 
be charged by the current which the rectifier permits 
to pass. (This corresponds to the constant arc drop of 
the thyratron for all current values.) Finally, in the 
circuit is a series relay that is connected to “seal- 
in” or “lock-in,’’ when the circuit is completed through 
its own single, normally open contact. The relay arma- 
ture is moved, and this contact is closed mechanically 
by the action of the control voltmeter (just as the rhe- 
ostat turned, in the description of the pliotron). The 
contact moves to close as the voltage becomes less neg- 
ative (see Fig. 3). 

Once the contact has closed, however, the holding 
power of the series relay is so great that the small volt- 
meter torque is powerless to open it again until the 
current has stopped flowing. 

The ignitron equivalent is about the same, except 
that we must remember that we are dealing with larger 
power, and the size of everything becomes larger. In 
place of the voltmeter, we can use a small solenoid. 
A rectifier in series with the solenoid, to permit cur- 
rent to flow in but one direction, may not be necessary 
in our electromechanical picture, but it is necessary in 
the ignitron circuit to prevent injury to the igniter by 
reverse current, so we’ll put it in to make our picture 
complete (see Fig. 4). 

And that completes our one-lesson course on the 
industrial electron tube. We do admit that a few of 
the details (about as essential as trouser cuffs and 
pocket flaps) have been omitted. But the fundamental 
facts are here, and we would like to prove it in this 
way. If you ever run into a wiring diagram that fea- 
tures one of these mysterious electron tubes that has 
been worrying you, just paste a piece of paper neatly 
over the offending tube symbol and draw thereon the 
appropriate equivalent symbol. Then go right ahead 
and forget that electrons exist. 
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Gas engine direct connected to blower at 
Madison, Wis., sewage plant. 


Effluent 
Used for Chlorinator 


The Bowling Green, Ohio, treatment plant used water 
from the private water company that supplies the city for 
chlorinating the sewage, and during six years of operation 
paid for this water an average of $223 a year, the cost 
having reached $83.40 a month in summer, and as low 
as $1.10 a month. Wallace & Tiernan, being consulted, 
said that final tank effluent could be used for this except 
for the tray water supply. In 1942 final effluent was used 
for this purpose, a pump and pressure tank being installed 
to give a pressure of 40 to 60 Ib. This cost about $300 to 
install and cut the water bill to $28.04 in 1942, although 
1,000 lb. more chlorine was used that year than during 
any previous year. Primary tank effluent is used for the 
lawns at the plant, being flooded onto them by hose.# 


Recovery of 
Sewage Grease 


Since 1903,-when the Bradford, England, sewage plant 
went into operation, sales of wool grease and special com- 
modities developed from it have produced a revenue of 
£2,084,182 (nearly $10,000,000). The amount recovered 
has been 207,504 tons. A research department has devel- 
oped more and more specialized products from it until last 
year these consumed about 50% of the total yield.?? 


Conserving Water 
At a Steel Plant 


Kaiser’s Fontana steel plant has no available supply of 
water except such as it purchases from a water company 
or obtains by pumping from deep wells on its own prop- 
erty. Therefore it reclaims, by treating it, all the water 
circulated for use in all cooling operations and in the 
blast furnace gas washers, pickle liquor and rinsing water, 
rolling-mill scale flushing and cooling water, domestic 
sewage, etc. No liquid wastes flow off the plant property. 
The supply is separated into domestic (including boiler 
feed) and industrial. Even with this re-use, about 2,200 
gpm is required to replace loss by evaporation and other- 
wise, and 1,100 for domestic and boiler use. The total 
flow in circulation is approximately 58 mgd. 

Incoming water is softened in two 50 ft. ‘‘hydrotreat- 
ers,’’ recarbonated, and filtered, and pumped into a 750,- 
000-gal. covered reservoir for the domestic supply, an 
overflow from which goes to the 1,250,000 gal. open in- 
dustrial reservoir. Hardness is reduced to 70 ppm, and 
that for boiler feed to zero by zeolites. 

Blast-furnace gas-washing water has 80% to 95% of 
the suspended solids (coke dust, iron ore and lime) re- 
moved by sedimentation, 98% if ferric chloride is used as 
a coagulant. About 5,500 gpm is used for cooling rolls, 
Picking up scale, dirt and oil; this is clarified by oil skim- 
ming and chemical sedimentation in a ‘‘clariflocculator.” 
The effluent from these plants is pumped to a natural draft 
cooling tower. The sludge is dried on beds, the effluent 
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from which flows into the sanitary sewer. It has been 
found that spent pickle liquor with enough lime to neu- 
tralize the excess acid makes a good floc with scale pit 
water; or chlorinated copperas can be made by mixing 
chlorine with the spent pickle liquor. 

The domestic sewage is treated in a two-stage, recircu- 
lating biofiltration plant, and chlorine added in a contact 
basin with a helical baffle. The effluent is mixed with the 
water that serves the rolling mills. The sludge is dried on 
gravel beds. 

Pickle liquor from the acid and rinsing vats, about 
45,000 gpd, is discharged into a Douglas fir vat 30 ft. 
diameter by 10 ft. deep, and powdered limestone and 
ferrous sulfate added, precipitating calcium sulfate and 
ferrous hydroxide; air forced through the slurry oxidizing 
the latter to ferric hydroxide and ferric oxide. The efflu- 
ent flows to the chlorine contact basin and combines with 
the domestic sewage effluent.™ 


Building Pressure 
Sewer in Deep Trench 


Hartford, Conn., is building 2333 ft. of reinforced 
concrete box sewer, partly 11 x 9% ft., partly a double 
box with 7 x 9 ft. openings; to resist a pressure head of 
30 ft.; in deep trench in clay soil. The bottom of the 
trench is covered with 3” to 6” of Class C concrete, on 
which the sewer is built. All trench is sheeted; most with 
4” timber shoring, with 12” x 12” wales 8 ft. apart and 
12” x 12” braces 10 ft. apart. In one dangerous spot 
150 ft. long, steel sheet piling is driven before excavat- 
ing. At another place 24 ft. deep, “subway shoring”’ is 
used, 10” x 10” H-piles on 8 ft. centers being driven before 
excavating and connected by 4” horizontal sheeting. Ply- 
wood could not be obtained for forms, so 1” yellow pine 
was used, covered with 1% in. oil-tempered compressed 
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Courtesy Engineering News-Record 


Forms for the interior of the sewer at Hartford, Conn. were designed to 
permit removal of the side sections, which include the support for the 
sloping portion of the roof, before the central roof forms were removed. 
Sidewall and roof panels are carried forward by hand as the work 
advances. 
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wood. Side forms are left in place two days and top 
forms 7 days. The sewer is built in 40 ft. sections with 
copper water stops in the joints and ™% in. of cork filler 
covered with bituminous cement. Sixty to 65 men are em- 
ployed one 10-hr. shift 7 days a week.™ 


Bibliography of Sewerage Literature 


The articles in each magazine are numbered continuously 
throughout the year, beginning with our January issue. 


ec. Indicates construction article; », note or short article; 
Pp, paper before a society (complete or abstract); t, tech- 
nical article; *article reviewed in the “Digest.” 


D The Surveyor 
November 5 
River Control, With Special Reference to Pollution 
Prevention. By John Hurley. Pp. 455-457. 
p. Acid Neutralization Plant With Mechanical pH 
Control. By H. D. Thatcher. Pp. 463-464. 
Recovery of Grease from Sewage. P. 466.* 


Engineering News-Record 
December 2 
p. Army Experience With Sanitary Fills. Pp. 91-92. 
December 16 
ce. Box Sewer in Deep Trench Built for Flood Control 
at Hartford, Conn. Pp. 86-88.* 
Water Works &€ Sewerage 
November 
Laundry Waste Treatment by Flotation. 
Eliassen and Henry B. Schulhoff. Pp. 418-421 
Sewage Works Engineering 
December 
eeieoe for Chlorinator. By L. B. Barnes. Pp. 
pits Manual Explains pH in Theory and Practice. 
Equipment Maintenance in Time of War. Pp. 585-590. 
Sewage Treatment Plants in U. S. A. Pp. 591-593. 
American City 
December 
Can Sewage Works Be Trusted? By I. Russell Riker. 
Pp. 43-44. 


By Rolf 
* 


Civil Engineering 
December 
Treatment Conserves Water at Steel Plant. By Arthur 
Taylor and Nelson Taylor. Pp. 579-582.* 
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Water and Sewage 
November 


Cone ee 50 and 5 Saeoeon. By Robert F. Legget. 
'e ’ , 50, 5 

Fp, 34, 35,4 for ag ag one Treatment Plants. 
By Arthur S. Bedell. Pp. 

p. Sewage Treatment for a and Institutions. By 
A. E. Berry. Pp. 56, 58, 60. 

p. Canadian Practice in Design of Storm Sewers. By 
David Jack. Pp. 60, 62, 64, 65, 67. 


Public Works 
December 

Operating Results of the aay agama St. Paul Sewage 
Treatment Plant. Pp. 13-15, 32. 
Recovery of Grease From ‘Sento. Pp. 21-22, 52. 
bag gue Sewer Construction by Special Assessment. 
By E. Fletcher. P. 
n. j RBs. for Sewer Extension and Treatment 
Plant. P. 52. 





Newspaper Ballots on Postwar Projects 


In planning postwar projects, the officials of at least 
two cities have enlisted the services of the local newspa- 
pers in obtaining the ideas of the citizens as to the order 
of preference for the several projects considered. In Miami 
the Sunday editions of two papers described 15 projects, 
with illustrations, and printed a ballot form on which 
readers were requested to number the projects in the 
order of their preference and mail the ballot to the city 
planning board. A newspaper in Houston, Tex., adopted 
the same plan. 

In Miami the five projects highest on the list were: 
sewage disposal and sewer extensions; a new railroad 
terminal and related improvements; slum clearance and 
redevelopment; hospital improvements and additions; and 
waterworks supply source and extensions. In Houston the 
projects in order of preference were: street repairs; water 
supply; storm and sanitary sewers; better garbage collec- 
tion methods; parks; and a health center. 
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The Waterworks Digest 


Abstracts of the main features of all important articles 
dealing with waterworks and water purification that 
appeared in the previous month’s periodicals. 


Laying 24 in. cast iron pipe in Tampa, Fla. 


Women Filter 
Plant Operators 


Two plants under War Dept. control, one treating 4 
mgd of surface water, the other 2.5 mgd of well water, 
are operated by women operators, who make all chemical 
tests, control treatment and handle all chemicals, except 
the connecting to feeders of chlorine and ammonia cylin- 
ders. On each shift there is a male operator directly re- 
sponsible for the operation of the entire water supply 
system. Eleven women were selected from several hun- 
dred trained production workers and trained for three 
weeks, the first two in laboratory practice, the third in the 
hydraulics, care and operation of the plant. Later groups 
were first taught to clean the plant, then to operate the 
valves, handle chemicals, etc., and laboratory instruction 
was last. After a year of service “the arrangement has 
been highly satisfactory, the women being capable and 
willing workers within the limits of their physical ability 
and under considerate and intelligent supervision. In ac- 
curacy of operation and attention to details the results are 
better with women than with men; but men are more inter- 
ested in the mechanical parts of the operations and more 
capable in handling them. . . . The most satisfactory water 
plant operation can be obtained through the use of mixed 
shifts.”A¢ 


Job Classification in 
Municipal Water Works 


The foundation of any comprehensive personnel system 
is a sound classification plan, which consists of (1) group- 
ing into classes these positions of approximately equal 
difficulty and responsibility, which call for the same quali- 
fications and compensation; (2) writing specifications for 
each job in the department by giving descriptions of the 
position, the duties to be performed, and the qualifications 
required; (3) listing the class titles held by each em- 
ployee. A sound salary and wage plan is very important. 
Titles should be standardized, not only in a given plant 
but for the entire country.4® 


Contamination of 
Supplies From Limestone 


Investigation of 130 farm supplies in the limestone 
region of Minnesota found most of them poorly con- 
structed both above and below ground; 77%, contained 
coliform organisms, 20% of them over 100 per 100 ml. 
Half of the farms with water-carriage toilet systems dis- 
charged sewage directly into the limestone formations. 
Liquid from several septic tanks was traced to nearby 
wells. There is real danger of underground contamination 
of municipal and private water supplies situated in the 
fissured and cavernous limestone area. Sewage has been 
traced to water supplies 2000 ft. away; in one case Eb. ty- 
phosis was isolated from a well water supply. Supplies 
obtained from springs in limestone formations should be 
considered as surface water supplies and provided with 
adequate treatment. Discharge of sewage into limestone 
formations should be eliminated.4? 


Mechanical 
Pipe Joints 

Standard sleeve-type couplings are suitable for pipeline 
working pressures up to 1500 psi; special couplings for 
higher pressures; the pressure rating being based on the 
strength of the middle ring. Gaskets for these couplings 
for water service are made of specially compounded rub- 
ber. They are put under a pressure in the coupling which 
must always exceed the water pressure in the main. Rub- 
ber has been used for this purpose since 1863, and the 
author has not heard of any reports of failure. Rubber 
gaskets have been found to be “‘live’ and resilient after 
28 yrs. of service. They are not subjected to sunlight, 
dry air, heat or tension, which are harmful to rubber. 

Time studies of making these joints indicate the as- 
sembling time, from placing the first coupling part to final 
bolt tightening, using two men, to be 4 minutes for 4” 
pipe, up to 28 min. for 48” pipe. Curves can be laid by 
deflecting at the joints, allowable deflections varying from 
6° for 2” or smaller and 4° for 3” to 24”, down to 1° 
for 78”-84”. 

To resist excessive pull or thrust at a joint, it can be 
reinforced by 4 tie bolts set 90° apart around the pipe, 2 
connecting the middle ring to lugs on one pipe and 2 to 
lugs on the other. On unanchored bends, a joint harness 
is used; this consisting of two bolts, each connecting 2 
crowfoot lugs welded, one on each of the pipes, near the 
joint, the bolts being diametrically opposite.4® 


Testing Hydrant 
Pressure Loss 


A.W.W.A. hydrant specifications set a maximum allow- 
able pressure loss through hydrant. To measure this in 
hydrants in service, Kalamazoo, Mich., uses a device de- 
scribed in the article and shown in the illustration. During 
the test both the valve in the hydrant and that in the 
hydrant branch are wide open, the flow being controlled 
by a valve in the appliance, which is mounted on a truck. 
The rate of flow can be measured by means of a pitot 
tube on a fire nozzle attached to this valve; the plan shown 
in the illustration, however, uses a standard orifice at the 
end of a large pipe. A vertical gauge glass GG is con- 
nected to the pipe 2’ from the orifice, the head in this 
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indicating the flow. The pressure at the hydrant before 
and during the flow is measured by the pressure gauge. 

Using this device in Kalamazoo resulted in locatin 
9 defective hydrant valves, 17 stones in hydrants, 25 de. 
fective hydrant caps and 8 defective nozzles. Also it was 
found that 201 of the 4” hydrants gave a flow of 1,000 
gpm or better.¥? 


Laying Mains in 
Deep Tidal Waters 

To bring water to several islands near Portland, Me., 
9,600 ft. of 12” w.i. pipe with welded joints was laid 
in water as much as 40 fit. deep, 2,000 ft. of it in a trench 
12 to 15 ft. deep under a future navigable channel. Buoys 
spaced 65 to 70 ft. apart along the pipe being laid sup- 
ported it in a curve of about 1500 ft. radius, which did 
not bring unsafe stress on pipe or joints; the buoy cables 
being lengthened as the pipe sank. 

Another line of 8” and 12” c.i. pipe with a few flexi- 
ble joints, 9,000 feet long, was laid in 60 ft. sections in 
water as deep as 120 ft., and the sections bolted together 
by divers. At another point 4,500 of 332” steel pipe with 
welded joints and a ‘‘Victaulic’’ joint every 350 ft. was 
pulled into place by a 10-ton crawler tractor connected to 
it by a 5,000 ft. length of 34” cable. Since the salt water 
here has been known to reach 28°F, provision was made 
for installing electric heaters to heat the water as it en- 
tered the submerged pipe.™! 


Intake for 
Varying Water Levels 

A 30 mgd water supply was to be drawn from a lake 
where the water level varied more than 150 ft. and 5 plans 
for an intake to provide for this were studied: 1—mount- 
ing the pumps on an incline down which they could travel 
as the water lowered; 2—placing them at the end of a 
pile trestle carried out into the lake; 3—or on a floating 
barge; 4—or in a vertical shaft with a horizontal tunnel 
out to deep water at the bottom; or 5—at the end of a 
cantilever structure. The last was adopted, and a canti- 
lever built with a 233 ft. arm over the lake and a 154 ft. 
arm anchored into the rock at the shore end. At the outer 
end of this were placed six 4200 gpm vertical centrifugal 
pumps, each with an 18” column 200 ft. long; the col- 
umns being tied together with braces at 20 ft. intervals.™ 


Control of Water 
Use in Private Premises 


A producer and distributor of water for domestic use 
is responsible for the quality of the water delivered at 
the premises of the consumers. Generally plumbing and 
other features of its use on the premises are more or less 
controlled by the local or state health boards. But the 
use by the consumer may cause pollution to pass back to 
the mains and so to other consumers, and it is a duty 
of the water distributor to prevent this. These objection- 
able features include cross-connections, back siphonage, 
corrective treatment by chemicals on the consumer’s 
premises, etc. Solutions from acetylene plants may be 
forced back into the mains by high pressures, also carbon- 
ated water from soda fountains, anti freeze liquids in 
sprinkler systems, etc. Wherever water is given private 
treatment of any kind, a system of double check valves 
and gate valves should be placed at the service meter, 
using the “factory mutual” type for lines larger than 3”, 
and, for 3” or smaller, check valves of brass or bronze 
with renewable composition cold-water discs. All these 
check valves should be tested twice a year and all 
premises inspected for cross-connections or other danget- 
ous conditions.4! 

Plumbing standards issued in 1938 by the National 
Bureau of Standards are now invokable by the U. S. 
Public Health Service. Wartime trends have increased 
sanitary defects and health hazards. Defense plants are 
using a wider variety of poisonous substances in ways 
which might easily cause backflow into the water system. 
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In Los Angeles over 10,000 cross-connections have been 
found in defense plant and military areas. In five areas 
on the Pacific Coast 18 known instances of water supply 
pollution from cross-connections and _ inter-connections 
have involved thousands of workers in war plants. Definite 
policies should be formulated to cover 1—Improper uses 
of water. 2—Use of back-flow protective devices. 3— 
Distribution system sanitary defects. 4—Methods of pro- 
tecting siamese connections. 5—Methods of protecting 
fire lines at pier heads furnishing water from the public 
system. 

Interruptions of street main service from breaks, shut- 
offs, fire pumping or pressure drops in hilly areas may 
draw pollution from private premises into the mains. It is 
the duty of water works operators to shut-off all affected 
services when street mains are shut down for repairs, to 
provide air inlets in hilly territory to minimize vacuums 
when mains break or are drained, and to provide back- 
flow protection on particularly dangerous water services. 
In Los Angeles a committee was created by the Health, 
Building and Water Commissions and Board of Mechani- 
cal Engineers to determine policies of water supply safety, 
eliminate sanitary defects, and employ inspectors to en- 
force compliance with ordinances pertaining to water 
supply safety.4? 


Commission-Controlled 
Water Works Operation 


In Ontario Province the electors of any municipality 
can elect 2 or 4 members of a commission (the head of 
the municipal council serving as an additional member), 
each to serve 2 years. The commission then has full con- 
trol of the construction, operation and maintenance of 
the system; but it can not issue bonds or borrow money 
for new construction, and all operating surplus must be 
paid to the municipal treasurer; such funds to be used for 
outstanding debts or other purposes of the water works, 
but if there are no such immediate demands the money can 
be used to reduce the municipal tax rate. In some cases 
cities have so used the money even when needed for water 
works purposes, and have refused to provide funds 
for constructing works which the commission considered 
essential. With the exception of this lack of control over 
its finances, the act has worked out satisfactorily, on the 
whole.4!° 

Wisconsin statutes provide that, where a public utility 
is owned by a city, the Common Council must create a 
utility board to manage it, and may do so if owned by a 
town. This board or commission has entire charge and 
management of the utility. (Where there is the city mana- 
ger form of government, the city manager assumes the 
duties of such board.) Each utility must earn sufficient 
revenue to pay all operating and maintenance expenses, 
provide for depreciation and pay local taxes; and its funds 
must be kept separate from those of the municipality. No 
free water can be furnished to any person or organization. 
Income in excess of all debts, sinking fund requirements 
&c. may be used to purchase approved bonds, or may be 
paid into the general fund. Actual construction work is 
under the immediate supervision of the Board of Public 
Works, although the utility generally provides the engi- 
neering service. 

Replying to a questionnaire sent to 30 of the larger 
cities of the country, every one operating under a board of 
water commissioners believed that to be the best type of 


Management, and those not so operating wished they 
were All 


Prestressed 
Concrete Pipe 


About 75,000 ft. of 30” pipe for water mains has re- 
cently been made in Washington, D. C., to withstand 
heads of 384 to 480 ft.; the pipe consisting of a continu- 
ous welded steel cylinder, lined centrifugally with con- 
crete 174” thick, then spirally wound with steel wire un- 
der tension. The ends were provided with joints using 
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oo], hyarlvlengiol. 
EQUIPMENT 


1HBS E. 













SELF-PRIMING 
CENTRIFUGAL PUMPS 


Complete line of efficient, depend- 
able low cost pumping units, built 
in sizes 3000 to 125,000 gallons per 
hour. Non-clog impeller, large pump 
case for quick positive automatic 


riming. 
. 7 Write for Bulletin 
3841 N. PALMER STREET 


C. H. & E. ; Manufacturing rer 


Milwaukee, Wis 









a oy 
FOR MORE THAN FORTY YEARS 


We have specialized in the art of water purifica- 
tion. We manufacture a full line of Water Filters, 
both pressure and gravity types; Zeolite Water 
Softeners; Swimming Pool Recirculating Equip- 
ment; and various forms of Water Rectification 
Units. Inquiries are invited on all problems of 
water treatment. ¥ 


OBERT! FILTER MFG.CO.™ 


640 COLUMBIA AVE. DARBY. PA, --" 
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HYDRANT 


and 
WATER WORKS ACCESSORIES 


VALVES, 

























Installing a 30-inch M & H Valve on a 42-inch cast 
iron pipe water main at Miami, Florida. M &-H Valves 
are A.W.W.A. type, iron body, bronze mounted, with 
double disc parallel seat or solid wedge type. Also 
furnished hydraulically operated. Square bottom type 
operates in any position. 


OTHER M & H PRODUCTS 


SQUARE BOTTOM GATE VALVES 
TRAFFIC MODEL FIRE HYDRANTS 
CHECK VALVES—FLAP VALVES 
TAPPING VALVES—MUD VALVES 
FLOOR STANDS—EXTENSION STEMS 
SHEAR GATES—SLUDGE SHOES 

FLARED FITTINGS 
B & S$ FITTINGS 
FLANGED FITTINGS 
WALL CASTINGS 
TAPPING SLEEVES 
VALVE BOXES 
SPECIAL CASTINGS 


















Write for Catalog 34 


M & H furnishes both regular type 
A.W.W.A. fire hydrants and special 
Traffic Model—all compression type, 
dry top and revolving head. Special 
Traffic Model (shown at left) is grow- 
ing rapidly in popularity because it 
is designed to yield at the ground 
line under impact, due to its break- 
able bolts and breakable coupling on 
stem. Repair then is easy without 
shutting off pressure. Simply install 
new bolts and coupling. 


M&H VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 
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steel rings and rubber gaskets following the general Loc 
Joint Co. design. 

The wire used is No. 6 gauge, and while being woung 
is under a tension of 3,000 Ib., or 86,000 psi; its minj. 
mum tensile strength being 185,000 psi. The spiral spac. 
ing is about 1 in. The concrete lining is mixed 8 bags of 
cement per cu. yd.; it is applied while the cylinder is ry. 
volving 100 rpm and the speed is then increased to 295. 
rpm. After it has set it is honed with rapidly rotating 
abrasive blocks. After the wire has been wound, the Pipe 
is covered with 34 in. of cement mortar wrapped with 
cotton webbing to protect the wire and steel cylinder. 

Two of these pipes were tested to failure, one failing a 











655 psi (1450 ft. head), the other at 725 psi; both by Ice 
the breaking of a strand of the wire. Tested for externa ™ f07m44 
load by the three edge bearing method, the first visib, § 1% 2° 
crack showed at 6100 Ib. per lin. ft. Each pipe was testei @ the tect 
for water tightness at 25,000 psi. The 75,000 ft. of pipe Meth 
required more than 1,000 tons less steel than would have the chl 
been required for a steel cylinder reinforced concrete pipe § higt 
and nearly 2,000 tons less than steel pipe.™ Driving 
Brak 
Bibliography of Waterworks Literatur —_ 
graphy e roads, 1 
The articles in each magazine are numbered continuously Pilot 
throughout the year, beginning with our January issue. ships i 
ec. Indicates construction article; , note or short article; and ne: 
p~, paper before a society (complete or abstract) ; ¢, tech. : 
nical article; *article reviewed in the “Digest.” planes ( 
A Journal, American Water Works Ass’n because 
November Ai 
1. Industrial Water Treatment as a Distribution System Alrp 
Hazard. By C. K. Calvert. Pp. 1399-1404.* value b 
2. The Need for Practical Standards. By R. F. Goudey, h bi 
Fp. 1405-1408.* was. 
3. The U. S. P. H. S. Drinking Water Standards. Sympo- Grea 
sium by F. H. Waring, G. D. Norcom, R. G. Goudey, 
C. E. Calvert, C. R. Cox and J. K. Hoskins. Pp. 1408: commer 
: tati 
4. Women Filter Plant Operators. By Robert L. Stewart. gag f 
Pp. 1437-1439.* for a f 
5. Job Classification in Municipal Water Works. By Al- 
bert R. Davis. Pp. 1440-1445.* 
6. A Proposed Mechanism for Breakpoint Chlorination. 
By John R. Rossum. Pp. 1446-1449. 
7. Contamination of Water Supplies in Limestone Forma. 
tion. By S. P. Kingston. Pp. 1450-1456.* 
8. Mechanical Joints for Water Lines. By Elson T. Kil- 
lam. Pp. 1457-1471.* . 
9. Two New Developments in the Water Conditioning Field, 
By Samuel B. Applebaum. Pp. 1472-1486. 
10. Commission Controlled Water Dept. Operation—0On- 
tario Practice. By William Storrie. Pp. 1487-1491.* 
11. Commission Controlled Waterworks Operation in Wis- 
consin. By L. A. Smith. Pp. 1492-1497.* 
D The Surveyor 
November 5 
1. p. The Corrosion of Mains in Clay Soils. By H. J. 
Bunker. Pp. 459-460. 
November 26 : 
2. The Amalgamation of Water Undertakings. By Delwyn 
G. Davies. P. 487. 
3. eres Water Supply: Effect of County Plan. P». 
E Engineering News-Record 
December 2 
1. c. Submarine Water Mains Built in Deep Water. By 
James R. Gardner. Pp. 78-83.* 
2. Cantilever Bridge Supports Pumps at Waterworks In- 
take. By C. S. Glazbrook. Pp. 86-87.* 
December 16 : 
3. Prestressed Concrete Pipe by a New Manufacturing 
Method. Pp. 83-85.* 
4. Improved Method Used to Salvage Big Steel Pipe. 
Pp. 94-96. : Witt 
F Water Works Engineering 
December 1 for wh 
1. Emergency Treatment of Supply Due to Hurricane in-one 
(Galveston, Tex.). By Frank M. Stead and Carl A. 
Nau. Pp. 1334-1337.* and TI 
2. De-Salting Sea Water. . 1338-1339. cause | 
December 15 ie 
3. Novel Hydrant-Testing Device Is Home Made. BY limited 
Earl E. Norman. Pp. 1386-1388.* under 
G Water Works € Sewerage om 4 
November : The 
1. Operating Log for the Small Water Plant. Pp. 401-403. pletel 
2. Operation Report Sheet for a Small Water Purification : y 
Plant. By A. A. Hirsch. Pp. 403-404. ice, wi 
J American City permitt 
December D 
1. Three Clerks and a Calculating Machine. By J. As as 
Senevey. Pp. -50. 
2. The Spiractor—What It Can and Can Not Do. By Pressur 
Harry L. Beohner. Pp. 71-72. big pa 
3. Wartime Water Rates. Pp. 85, 87. control 
Pp Public Works 3 
dad L ee rator Pi Pp. 16-19 aA 
1. Trenching an ayin ater Pipe. 5 -19. : 
2. Development of a Village Water Supply. By I. Russell permit 
Riker. Pp. 23-24. 98, 42 any dit 
3. Water Supplies for Canadian Aerodromes. Pp. 2°, * gives ; 
Ww Johnson National Drillers Journal a 
November-December 1 14 ability 
Contracting For Well Construction. Pp. 1-7, 10-11, 1% uphill 
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Keeping Up With 
New Equipment 


Ice Control for Airport Runways 


Calcium Chloride Association 
4145 Penobscot Bldg., Detroit 26, Mich. 


“Ice Control for Airport Runways,” is a new in- 
formation sheet issued by the Calcium Chloride Associa- 
tion, and deals with this problem of winter hazards and 
the techniques to be followed to overcome these dangers. 

Methods on the treatment of abrasives and the use of 
the chlorides alone, conform with the recommendations 
on highway practice, made by the Committee on Winter 
Driving Hazards of the National Safety Council. 

Braking performance is from 50 to 65 per cent better 
if chloride treated abrasives are spread on icy-snowy 
roads, the Safety Council has reported. 

Pilots often have difficulty in winter in braking their 
ships in time to avoid hitting airplanes on the apron 
and near hangars, and airport managers have reported 
planes crashing even into airport buildings and hangars 
because of icy conditions. 

Airport managers say that abrasives alone are of little 
value because they do not stick to the ice and the propeller 
wash blows the sand or cinders away. 

Greater care, too, is being taken at airports used by 
commercial airlines, to insure safe walking from ramps 
to stations by passengers when icy conditions exist. Ask 
for a free copy of the information sheet. 


With a standard hook on upper edge of 
shovel bucket or dozer blade, the Dozer- 
shovel operates also as a lifting crane. 


Two-In-One “‘’Dozershovel”’ 


Bucyrus-Erie 
South Milwaukee, Wis. 

With a record of extensive service in the armed forces 
for whom it was designed and manufactured, a new two- 
in-one dirt moving unit—the DOZERSHOVEL for T9 
and TD9 International TracTracTors—is announced be- 
cause production in excess of military demands makes 
limited numbers of this unit available for civilian use 
under government release. 

The unique design of the Dozershovel provides com- 
pletely for full-fledged tractor shovel and bulldozer serv- 
ice, with simple interchangeability of bucket and blade 
Permitting changeovers in the field in a few minutes. 
As a shovel, the unit’s hydraulic control provides cown 
Pressure up to 4200 pounds for real digging ‘“‘bites’’ and 
big pay loads in a short distance of travel. The same 
control on the bulldozer provides easy penetration in hard 
materials and ability to hold the cut. Strong side arms 
permit the shovel to lift big loads, the dozer to handle 
any dirt-dozing job. The unit’s dumping trip-mechanism 
ives a dozer a feature unmatched in other bulldozers: 
ability to tip the blade forward to release the load on 
uphill dozing. 





So, even though the require- 
ments of the Allied Armed Forces, 
for new snow removal equip- 
ment, are taxing our production 
capacity nearly to the limit, we 
still have a definite responsibility 
to you—to promptly furnish you 
such repair and replacement 
parts as are necessary to keep 
your Frink Sno-Plows in sound 
working condition. 


You are authorized (by CMP Regulation 5A and 
Limitations Order L192) to purchase maintenance, 
repair or operating supplies to take care of an 
actual or impending breakdown or to maintain 
your snow plows in sound working condition. 


You do this by stamping, printing, or writing on, 
or by attaching to your written order for parts, 
the signed CMP Regulation 5A and the Limitations 
Order L192 Certifications. Copies of these certifica- 
tions may be obtained from your nearest War 
Production Board office or will be gladly mailed 
to you upon request. 


PRIANIC 
INO PLOWS 


CARL H. FRINK, Mfr., CLAYTON, 1000 Isl., N. Y. 
DAVENPORT-BESLER CORP., DAVENPORT, IOWA 


FRINK SNO-PLOWS OF CAN. Ltd., TORONTO, ONT. 
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our HERCULES ROLLER 


a 









IS WORTHY OF 
GOOD MAINTENANCE 


Preventive maintenance, the checking for breakdowns be- 
fore they happen, is the best wartime “tonic” for your 
Hercules lroneroller. Clean, lubricate, inspect and adjust 






regularly . . . make minor repairs immediately when 
needed. Good maintenance means continued ‘good roll- 
ing” . . . and to be sure of a “good rolling” job, roll 







out the Hercules! 


THE HERCULES COMPANY 


MARION, OHIO 








The Ravages of Rot 





_pRINOL 


Stop the Rot with CUP™ 
ey ae For Wood 


How much wood construction are you responsible for— 
in bridges, fences, signs, benches, wharves, buildings? 
Wood is too valuable these days to let it rot. You can't 
afford rot, but you can afford Cuprinol. It is a proven 
wood preservative applied by brush, spray or dipping, 
and one treatment is sufficient. Use it either by itself 
or as a priming coat. You know the damage rot can 
do. Cuprinol prevents rot, and saves reputations and 
repairs. 







Send for descriptive literature 
CUPRINOL, Inc.,24 Spring Lane, Boston9, Mass. 
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Other features include unobstructed visibility, low over. 
head clearance, oscillating tracks and quick, high lift. 

Its traveling height of only 8’ 134” allows it to ge 
in and out of buildings, to work in close quarters, to be 
transported on trailers eliminating unnecessary route. 
planning to avoid underpasses. It has oscillating tracks 
for stability on uneven ground, and high lift for fas 
work in loading trucks. 

An additional feature is the standard hook on the 
upper edge of the shovel bucket or dozer blade, giving 
the unit a third application; lifting crane service. 

Detailed information on the Dozershovel can be ob. 
tained by writing the manufacturers. 






LaPlant-Choate Airborne Scraper. 


A New Airborne Scraper 


LaPlant-Choate Mfg. Co. 
Cedar Rapids, lowa 


Developed especially for use by the U. S. Airborne 
Aviation Engineers but adaptable to many peacetime 
applications, this unit is a small pocket-size edition of 
134 cu. yard struck capacity, or 2 cu. yards heaped 
capacity. The rear of the frame is so constructed that 
the rear wheels can be located either inside or outside 
the width of the cut. Efficient design enables the scraper 
to make a full 90° turn or less within a circle diameter 
of 20 feet without overturning. 

The present airborne scraper is designed to be pulled 
by tractors employed by the airborne engineers. After 
the war it will be ideally suited for use with the small 
Caterpillar D-2 tractor although its size will be increased 
proportional to the tractor. Because of its light weight 
design and low price, it will provide an effective tool for 
landscape work, construction of ponds for water con- 
servation, maintenance work, stripping soil, cleaning and 
constructing ditches on country roads and many other 
jobs where a small, light-weight tractor-scraper unit is 
desirable. 

Both the bowl and apron of this model are hydraulically 
operated by LaPlant-Choate’s newly designed hydraulic 
system. The hydraulic pump is located on and driven by 
the tractor, while two double acting jacks control move- 
ment of the scraper bowl and apron. A three-position 
valve raises, lowers, and holds the cutting edge in position, 
and exerts the necessary down pressure for effective opera- 
tion. By means of this down pressure the total weight of 
the scraper can be placed on the cutting edge to force 
the machine to dig. The same force regulates the cut from 
0 to 6%4”. The rear wheels can be placed inside the cut 
to produce smooth finished work. 

A request to the manufacturers will bring complete 
information. 


































New Design Manual for Timber Connector 
Construction Will Aid Engineers 
and Architects 


Designers who are using the timber connector method 
of construction will find extremely valuable the new 
Design Manual for Teco Timber Connector Construction 
just issued by the Timber Engineering Company, of 
Washington, D. C., the manufacturers of Teco connectors 
and grooving tools. 
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The 40-page book offers complete design information 
covering the use of Teco connectors, including data on 
load values, spacings, etc. The material is presented in 
chart form for ready use of architects and engineers and 
includes such additional information as recommended 
cambers for standard trusses, approximate weights of 
various timber connectored roof trusses and a table of 
dimensional properties of American standard-sized lumber. 

The data presented is drawn in accordance with the 
recent WPB National Emergency Specifications for the 
Design, Fabrication, and Erection of Stress Grade Lumber 
and Its Fastenings which became mandatory on November 
first. Write Timber Engineering Co., 1319 Eighteenth 
St. N.W., Washington 6, D. C., for a copy of this 
Design Manual. 
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District Warehouses for Griffin Wellpoint 


The Griffin Wellpoint Corporation, manufacturers of 
Griffin Wellpoint Systems for dewatering and water 
supply, high pressure jetting pumps, portable fire pumps 
and oil pumping equipment, and their associate, the 
Griffin Equipment & Supply Corporation, manufacturers 
of gasoline and diesel engine-driven generator sets, light- 
ing plants, portable floodlighting equipment, and gasoline 
and diesel engine-driven marine auxiliary sets, have ar- 
ranged for the distribution of these products through 
warehouse stocks maintained at the following locations: 

Southern District—Griffin Engineering Corporation, 
633 North Myrtle Avenue, Jacksonville 4, Florida. 

Mid-west District—Griffin Engineering Corporation, 
548 Indiana Street, Hammond, Indiana. 





Proportioning Equipment for 
Corrosive Fluids 


Cochrane Corporation 
17th & Allegheny Ave. 
Philadelphia 32, Pa. 

Cochrane Publication 2985-A de- 
scribes an ingenious and simple method 
of proportioning sulphuric acid to water 
supplies. Accuracy is obtained without 
the use of any moving parts in contact 
with the corrosive liquid. 

The principle of operation is described 
fully, with its many advantages and ap- 
plications in this publication, which can 
be had upon request. 





The “Magna-Bond” 


Fischer & Porter Co. 
County Line Road 
Hatboro, Pa. 


“Magna-Bond” was developed for 
all types of flow rate measurement 
where fluids are too opaque, or the 
temperatures and pressures too high, 
or where the service is too hazardous 
to permit the use of direct reading 
rotameters and electrically operated con- 
trol instruments. Basically it is a rota- 
meter consisting essentially of a tapered 
pyrex metering tube within which a 
float travels up and down and assumes 
a position in direct proportion to the 
flow rate. To this float, an extension 
containing a transmitting magnet is 
attached. Through a strong magnetic 
“bond” an external fork accurately 
follows the transmitting magnet as it 
moves up and down within a well above 
the metering tube. The movement of the 
float is thus carried to the outside in- 
strument which may be an indicator or 
recorder, or a pneumatic ‘Rotamatic” 
controller for complete automatic con- 
trol. In this way all the advantages of 
the rotameter for flow rate measurement, 
including high accuracy, linear calibra- 
tion and wide flow range remain in- 
herent through the “‘Magna-Bond.’’ The 
absence of a stuffing box and the ability 
to compensate for a wide variation in [ (MA N 
viscosity caused by changes in chemical 
composition and temperature make the gz | 
“Magna-Bond” the ideal instrument for 
metering, recording and totalizing the 
flow of many types of fluids. Further 
information about the ‘“Magna-Bond” 
may be had by writing for catalog 





When you need special information—consult the classified READER'S SERVICE DEPT., pages 53-57 





BLUEPRINT NOW | 





FOR PEACE. 


Many communities today are reducing post 
war construction plans to the blueprint stage 
in order to speedily re-employ returning sol- 
diers and war workers, as well as hasten post- 


poned developments. 


Peerless engineering data and service are 
available to any municipality now planning 
for the future use of pumps. Because Peerless 
Pump capacities range from 10 to 220,000 
gallons per minute, and embody the latest 
engineering techniques, they should be the 
first to be considered for any pump job, now 


or the future. 


Tell us your requirements 


PEERLESS PUMP DIVISION of Food Machinery Corporation 
301 W. Avenue 26, Los Angeles, 31, Calif. * 1250 W. Camden Ave., S. W., Canton, 6, Ohio 


OTHER FACTORIES: San Jose 5 and Fresno 16, Calif. 
Service Offices and Special Agents in Principal Cities 


--PPEERLESS PUMPS 





HEAVY-DUTY INCINERATION 


DESTRUCTORS 
FOR THE 


INCINERATION OF MUNICIPAL WASTES 


GARBAGE, RUBBISH, SEWAGE 
SCREENINGS AND SLUDGE 


FOR COMPLETE INFORMATION CALL OR WRITE 


MORSE BOULGER DESTRUCTOR CO. 
Home Office: 205-P East 42nd St., New York 17, N. Y. 











P.F.T. Rotary 
Distributors 


at Many 
War Plants 


Modern sewage treatment plants are the rule in today’s 
military and armament establishments. In many of 
these, P.F.T. Rotary Distributors are installed to 
spread the effluent uniformly on the filter beds, assuring 
maximum utilization of the filtering area. 

Write for Bulletin No. 213 containing full informa- 
tion, including engineering data which shows why the 
P.F.T. is by far the preferred rotary distributor. 


PACIFIC FLUSH-TANK CO. 
p : T 4241 Ravenswood Ave., Chicago, III. 
€ * 





a NEW YORK—CHARLOTTE, N. C. 
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Cre— 
Cafe Wicave 


CONTINENTAL 
HANNA BUILDING, CLEVELAND, OHIO 
z 
One of the most distinguished 


Restaurants between New York 
and Chicago 


THE NATURAL MEETING PLACE FOR MIDWESTERN 
BUSINESS MEN 








—ere— 











NATCO UNIFILTER TILE 
FOR TRICKLING FILTER 
SYSTEMS 
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Manual for Water Works Operators 


Prepared by 

The Texas Water Works and Sewerage Short School 

Many new features and 106 pages have been added ty 
the revised edition of the Manual for Water Work; 
Operators prepared by the Texas Water Works and 
Sewerage Short School. The new edition is a handbook 
for the water works operator with a complete treatment 
of the subject. 

The new features include more illustrations; mor 
complete information on measuring water flows; a prac. 
tical discussion on the servicing and maintenance of 
domestic meters; helpful directions on the analysis of 
odor control; practical treatment of the relationship of 
algae conditions to water supplies; the latest developments 
in chlorination and water softening; statement of the 
Anti-Stream Pollution Regulation of the Texas State 
Department of Health. By special permission of the 
United States Public Health Service the 1942 Public 
Health Service Standards and Manual of Recommended 
Water Sanitation Practice are reprinted as a part of 
this Manual. 

The 23 authors have brought their respective chapters 
up-to-date and the material has been compiled under the 
direction of the Manual Committee of the Texas Water 
Works and Sewerage Short School consisting of L. C. 
Billings, Chairman; V. M. Ehlers, W. S. Mahlie, D. W. 
Robinson and Walter Hicks. 

The book is priced at $3.00 per copy and may be 
obtained by writing to Mrs. Earl H. Goodwin, Assistant 
Secretary-Treasurer, Texas Water Works and Sewerage 
Short School, c/o State Health Department Building, 
Austin, Texas. 





Principles of Highway Construction 
as Applied to Airports 


Public Roads Administration 
Washington, D. C. 

To meet demand now and in the post-war “air era” 
for information on the construction of airport runways, 
this manual has just been published by the Public Roads 
Administration of Federal Works Agency. It consists of 
more than 500 pages of text and specifications, illustrated 
with 60 line drawings and 33 halftones. Copies are 
available only by purchase from the Superintendent of 
Documents, U. S. Government Printing Office, Wash- 
ington, D. C. The price is $1.00. There is no free supply. 

The manual discusses grading, drainage, and design 
and construction of all the ordinary types of highway 
surfaces. All material is presented ready for practical 
application by the engineer in the field. 

One feature that adds much to the value of the book 
is material on soil sampling, testing, identification and 
classification and on the practical application of such data 
in fill construction and in the construction of soil bases 
and surfaces. The publication makes available to field 
engineers for the first time, a complete manual on sdil 
testing and application of test data. Methods of designing 
soil mixtures are illustrated by actual examples. 





Fairbanks-Morse Announces Changes in 
Personnel 


O. O. Lewis, formerly Branch Manager, Atlanta, Ga. 
has been promoted to the position of Assistant General 
Sales Manager of the company, Chicago. 

G. N. Van Epps, formerly Manager of the Diesel De 
partment, Chicago Branch, has been promoted to Mana 
ger of Branch at Atlanta, Ga. ; 

V. O. Harkness, former Manager of the company’ 
Branch at Dallas, Texas, has been appointed Manager of 
the Diesel Engine Sales Division, Chicago. 

J. S. Peterson, formerly Scale Department Manager ° 
the Cincinnati Branch, has been promoted to the office 0 
Branch Manager replacing the late Mr. Stanley Eaton. 
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Texas Water Works and Sewerage Short 
School 


Plans have been made for the holding of the 26th An- 
nual School at Texas A. & M. College, College Station, 
Texas, January 31 through February 2, 1944. 

The three full days will be devoted to discussions on 


such important topics as recent developments in priorities, 


the function of the Office of War Utilities, use of idle 
equipment, manpower problems, post-war planning, the 
U. S. Public Health Service Standards for drinking wa- 
ter, water supply security, in-service training of water 
and sewage plant operators, the latest developments in the 
relation of poliomyelitis transmission and sewage, as well 
as the relation of Army and Navy standards to the opera- 
tion of municipal utilities, and new developments in the 
various fields. Several national authorities have already 
indicated their plans to appear on the program. 
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may be severely shaken. For these and other obvious reasons, 
the Rescue Section, Medical Division of the U. S. Office of 
Civilian Defense has prepared this valuable manual. The 
price is 20¢ per copy. Orders should be addressed to: 
The Superintendent of Documents, U. S. Government 
Printing Office, Washington 25, D. C. 





Koehring Holds Sales Conferences 


Koehring Company and its subsidiary companies, 
Kwik-Mix Concrete Mixer Company, Port Washington, 
Wis., Parsons Company, Newton, Iowa, and the C. S. 
Johnson Company, Champaign, IIl., recently held a series 
of regional sales conferences at Roanoke, Va., Atlanta, 
Ga., Dallas, Salt Lake City, and Chicago. J. R. Steelman, 
Vice President, Koehring Company, is in charge of sales 
of all companies, George J. Dimond in charge of Koehring 








New Sight Flow Indicator Using 
Rotameter Principle 


Fischer & Porter Co. 
County Line Road 
Hatboro, Pa. 


The ‘“Rota-Sight’”’ for flow indica- 
tion in any application where an ap- 
proximation of the amount of flow rate 
is an operating aid and necessity. This 
simply constructed flow indicator clearly 
shows when a liquid or gas is passing 
through a line. It has an indicating 
float which moves up and down in a 
pyrex tube in direct proportion to the 
amount of flow. Instantaneous response 
to flow change is obtained by the 
uniquely designed pyrex tube into 
which triangular V-ported flutes are 
formed. As a result, a variable area 
meter is obtained giving a wide range 
over a short scale length. 

The metering tube is only ‘‘3’’ over- 
all and the fittings are hollow so that 
flow may pass through them. 

The “Rota-Sight’”’ may be equipped 
with an alarm which is a positive and 
inexpensive device for visible or audible 
protection against dangerously low or 
high flows. This action is accomplished 
by means of a magnetic float extension 
which trips a magnetic switch to operate 
the alarm circuit. High and low alarm 
positions are adjustable over the entire 
flow range of the instrument. 

An interesting leaflet, Bulletin 92-A, 
explaining the “‘Rota-Sight’”’ in detail 
and giving dimensions, flow rates, and 
maximum operating pressures will be 
sent, without obligation, at your re- 
quest. 













A Technical Manual for the 
Rescue Service 


. .. — Welcome words, our friends in the Sewage 
and Water Works plants tell us. 


. .. — Because Tennessee Corporation’s Consultant 
Staff, Engineers of long and practical experience, 
have solved many water and sewage coagulation 
difficulties. 


...—Itis a free service, this consultant service. An 
investment which the Tennessee Corporation has 
made in the interest of a healthier America. 


...— Take advantage of this service now! Write 
us your coagulation problems. It will be a pleasure 
to help you in the solving of them. 


x ® 2.2 


Kw Ww KW OK 


KK WK WK 


The Mark of Quality 





TENNESSEE CORPORATION 





This 150-page well-illustrated volume 
describes the important technical appa- 
ratus and operations which are necessary 
in rescue work. War from the air accom- 
panied by widespread bombing of civil- 
ian populations brings with it the prob- 
iem of rescuing casualties from the debris 


- Tennessee Corporation 


ATLANTA, GEORGIA 








LOCKLAND, OHIO 





of demolished buildings. To every bomb- 
ing incident where casualties are trapped, 
rescue squads must be dispatched to re- 
lease them and if such services are not 
Provided, or should they prove inade- 
quate, men, women and children will die 
needlessly and: the morale of the people 


Genri-Bloc 











Commer Sulphate 











When you need special informati 





It the classified READER’S SERVICE DEPT., pages 53-57 
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sales, A. E. Kelbe in charge of Kwik-Mix sales, H. J. 
Holdsworth in charge of Parsons sales and J. F. Robbins 
in charge of Johnson sales. 





Public Roads Administration 
Federal Works Agency 


Advance Engineering Projects 
As Provided for by Section 9, Defense Highway 
Act of 1941 

Programs for advance engineering projects authorized 
by the Defense Highway Act of 1941 have been approved 
by the Public Roads Administration as of November 10, 
1943 in 41 States and the District of Columbia. 

Under the above heading a description, location and 
length of each project are given by states. It occupies 
28 mimeographed pages 82 x 11. To illustrate, the 
first item under Alabama is: “A new route between a 
point southeast of Centerville and a point northwest of 
Brent, involving a route around Centerville and a new 
bridge over the Cahaba River. Length 4.5 miles.” 

If a complete copy, is desired, address Public Roads 
Administration, Federal Works Agency, Washington, 
D. C. 





James B. Clow & Sons, Chicago 
Announce the opening of a sales office at 2 Rector St., 
New York 6, N. Y., Room 434. Telephone: Bowling 
Green 9-6659. Henry E. Skibbe, Manager. 





New Pemco-Nordstrom Offices Opened in 


Atlanta, Ga. 

The Southeastern office of Pittsburgh Equitable Meter 
Co. and Merco Nordstrom Valve Co., formerly located in 
Memphis, Tenn., has been moved to 411 Bona Allen 
Building, Spring and Luckie Streets, Atlanta, Ga. C. C. 
Moore, who has been in charge of the Memphis office, is 
District Manager. 
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Compound Duplex Filter Blocks 


F. B. Leopold Co., Inc. 
422 First Ave., Pittsburgh 19, Pa. 


Built entirely of Fire Clay the Leopold Filter Blocks 
for Water Filtration plants each cover approximately two 
square feet of filter floor which divides the filter bed into 
sections for more positive operation. The blocks are made 
unitary and combine the laterals or primary system with the 
distributor or secondary system. 

After the blocks are pressed they are cut to exact length 
desired and are perforated as per specifications, then stored 
for slow drying in warm, moist air. After blocks are practi- 
cally dry they are placed in a kiln, salt glazed and burnt 
for several days under at least 2000° F. until they are 
thoroughly vitrified, hard, smooth and straight. 


Being made of glazed and vitrified material these blocks 
are impervious to acid or alkali solutions and will not 
absorb water to a detrimental extent. A folder giving full 
information and installation drawings is available by writ- 
ing the manufacturers. 














Made BY Leaders 
FOR Leaders 


Many products will re- 
ceive your attention in 
connection with POST 
WAR PLANNING. 


As the final test of merit, 
we invite you to “ask 
the man who uses RENS- 


Write for SELAER.” 
BULLETIN X 





ALVES, HYDRANTS 


BY RENSSELAER 











7; x 
The Manual of 


SEWAGE DISPOSAL 


EQUIPMENT 


and Wer onstruct 














MAG@AZIAG 


© se GARY AOT ST. WeEw YORE 


THE STANDARD SOURCE OF 
UNBIASED INFORMATION 











This valuable Manual de- 
scribes every type of equip- 
ment and material available 
for sewage disposal and 
sewer construction. Profusely 
Write for illustrated. If you don’t have 
BULLETIN W a copy, send $1.50 for one 
today. Money back if not 


RENSSELAER VALVE €0.| | >=“ 


TROY, NEW YORK 


PUBLIC WORKS Magazine 
310 East 45th St., New York 17, N. Y. 
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American Road Builders’ Association to Hold 
41st Annual Convention in Edgewater Beach 
Hotel in Chicago, Feb. 1-3 


The meeting will be largely devoted to the shortages of 
material, repair parts and manpower; postwar highway 
construction; and the postwar construction equipment 
problem. 

Check the dates on your calendar—Feb. 1, 2 and 3. 
President’s Dinner, Feb. 3rd. And make your hotel, train 
and dinner reservations early! 

A major problem of vital interest to members of the 
Association is that of postwar construction equipment. 
Whether there will be dumping of equipment by the Army 
or Navy, whether there will be any to dump, and whether 
the factories will be able to reconvert quickly, are among 
the phases of the problem to be discussed by the best 
authorities obtainable. 




















































Here’s “‘Old Ironguts,”’ the first shovel ever 
built by The General Excavator Company, of 
Marion, Ohio, 17 years ago, and still in ser- 
vice for the Scioto Lime and Stone Company, 
Delaware, Ohio. Beside the veteran shovel 
are W. A. Reaney (right), general manager 
of Scioto, and operator Verne Andrew (left), 
who has been ‘“‘on the job’’ with General Ex- 
cavator and Osgood equipment for 25 years. 
















Davey Compressor Co. Appoints New 
Distributors 






Curry Equipment Corporation, 1435-7 N. 31st St., 
Philadelphia 21, Pa., has been made a franchise dealer 
for Davey Portable and Industrial Compressors, Truck 
Power Take-Offs and Pneumatic Saws. 

This corporation, headed by Glenn M. Curry, president, 
serves Eastern Pennsylvania, Southern New Jersey, Dela- 
ware and adjacent territory and will further improve ser- 
vice to Davey owners through a stock of parts to be main- 

















: tained at Philadelphia and make localized advice available 
to prospective users of Davey Compressors, Pnuematic 

le Saws and Power Take-Offs. 

nd The E. H. Kliebenstein Company, 856 East 136th St., 

sly New York, N. Y., added the line of Davey Portable and 

ve Industrial Compressors, and other products in prepara- 

ne tion for extensive post-war construction activity. 

1ot E. H. Kliebenstein, general manager of the firm, was 
formerly eastern sales manager for the Link-Belt Speeder 
Corporation and enjoys a wide reputation among eastern 

szine § ©Ntractors. 

NY The Company will carry a stock of parts and render 








service on the various types of equipment manufactured 
by Davey Compressor Company. 












WHEN THERE'S NO TIME FOR BREAKDOWNS 
IT'S TIME TO GET A GORMAN-RUPP PUMP 


Today, when time is the essence, you need a Gorman-Rupp 


Self-Priming Centrifugal Pump more than ever. There is not 
a quitter among them. The water passage has the same area 
as the suction hose. Muck, gravel, cinders—you simply can’t 
clog them because solids cannot accumulate. There is no 
recirculation orifice to clog—no shut-off valve to jam—no 
hand priming regulator. There isn’t a self-priming centrifugal 
pump made that will outwork a Gorman-Rupp in gallonage 
or continuous hours. Gas engine or electric motor driven. 
Capacities up to 125,000 GPH. There is a type and style to 
fit your every requirement. Stocked for immediate delivery 
in 100 principal cities. 


GORMAN -RUPP SELF-PRIMING CENTRIFUGAL PUMPS 


THE GORMAN-RUPP CO. Mansfield, Ohio 


WATER 
SUPPLY and 
PURIFICATION 


By W. A. HARDENBERGH 








COVERS EVERY PHASE OF WATER SUPPLY 


Design problems are explained, then illustrated by worked 
out examples so the principles can be applied to your 
own job. 


N EXCELLENT book on water supply and 
purification that the practicing engineer and 
water works superintendent will find meets 
their needs. 
_ It covers every phase of water supply, from both 
tneoretical and practical viewpoints. 

The engineer or superintendent will find this a 
most useful book—one that will make it unneces- 
sary to refer to other texts in working out water 
works problems. Especially valuable to the super- 
intendent to help him in his daily problems. 

It contains 31 chapters, 458 pages; 148 illustra- 
tions. $4. 

If you are like many engineers and superintend- 
ents, this is the very book you have been looking 
for. Send $4.00 for a copy today. If not more than 
pleased with it you can return the book within 10 
days and receive your money back. 


Order today from 
PUBLIC WORKS, 310 E. 45th St., New York 17, N. Y. 











When writing, we will appreciate your mentioning PUBLIC WORKS 
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DIRECTORY OF CONSULTING ENGINEERS 
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ALBRIGHT & FRIEL, Inc. 


Consulting Engineers 


WATER, SEWERAGE, INDUSTRIAL 
WASTE, GARBAGE, POWER PLANT 
AND VALUATION PROBLEMS 


1520 Locust St. Philadelphia, Penna. 


A. W. DOW, Inc. 
Chemical Engineers 


Consulting Paving Engineers 
Mem. Am. Insti. Ch. Engrs. 
Asphalt, Bitumens, Tars, Waterproof- 
ing, Paving, Engineering, Materials 


801 Second Avenue New York 


. 


WM. S. LOZIER, INC. 


Consulting Engineers 


Wm. S. Lozier Cc. E. Elmendorf 
A. B. Squire 
Sewerage, Sewage Disposal, Water 
Supply, Water Purification, Refuse 
Disposal 


10 Gibbs Street Rochester, N. Y. 








Charles B. Burdick Louis R. Howson 
Donald H. Maxwell 


ALVORD, BURDICK 


& HOWSON 
Engineers 
Water Works, Water Purification, 
Flood Relief, Sewerage, Sewage Dis- 
posal, Drainage, Appraisals, Power 
Generation 
Civic Opera Building Chicago 


WILLIAM A. GOFF 
Consulting Engineer 


Private and Municipal Engineering 
Sewerage, Sewage Disposal 
Water Supply and Treatment 

Garbage, Refuse, Industrial Wastes 
Design, Supervision, Valuations, Reports 


Broad St. Station Bldg., Philadelphia 








MICHAEL BAKER, Jr. 


The Baker Engineers 


Civil Engineers and Surveyors 
Municipal Engineers 


Airport and Water Works Design 
Sewage Design and Operation 
Surveys and Maps of Large Areas 


Home Office: Rochester, Pa. 


J. W. GOODWIN 
ENGINEERING CO. 
MUNICIPAL AND CONSULTING 
ENGINEERS 


Design and Construction Supervision 
Air Ports, Waterworks, Sewerage, 
Sewage Treatment, Water Treatment, 
Gas Systems, Street Improvements, 

Reports, Appraisals 
Birmingham, Alabama 


METCALF & EDDY 
Engineers 


Airfields, Water, Sewage, Drainage, 
Flood Relief, Garbage and Industrial 
Wastes Problems 


Laboratory Valuations 
Statler Building, Boston 











BLACK & VEATCH 
Consulting Engineers 


Sewerage, Sewage Disposal, Water Supply, Water 

Purification, Electric Lighting, Power Plants, 

Valuations, Special Investigations, Reports and 
Laboratory Service 


E. B. Black N. T. Veatch, Jr. 
A. P. Learned H. F. Lutz 
F. M. Veatch J. F. Brown 

E. L. Filby 


4706 Broadway, Kansas City, Missouri 


GREELEY AND HANSEN 
Engineers 


Samuel A. Greeley 
Paul E. Langdon Kenneth V. Hill 
Thomas M. Niles Samuel M. Clarke 
Water Supply, Water Purification, 
Sewerage, Sewage Treatment, Flood 
Control, Drainage, Refuse Disposal 


6 N. Michigan Ave. Chicago 2 
299 Broadway New York 7 


Paul Hansen 


MALCOLM PIRNIE 
Engineer 


Water Supply, Treatment, Sewerage 
Reports, Plans, Estimates, 
Supervision and Operation, 

Valuation and Rates 


25 W. 43d St. New York, N. Y. 





RUSSELL & AXON 


Geo. S. Russell—John C. Pritchard 
Joe Williamson, Jr.—F. E. Wenger 


Consulting Engineers, Inc. 
Sewerage, Sewage Disposal, Water 
Works, Filtration, Softening, 
Power Plants 


4903 Delmar Blvd. St. Louis, Mo. 








CLINTON L. BOGERT 


Consulting Engineer 
WATER SUPPLY AND TREATMENT 
SEWERAGE AND SEWAGE 
TREATMENT 
624 Madison Avenue 
New York, 22, New York 


HOWARD R. GREEN CO. 
Consulting Engineers 


DESIGN AND SUPERVISION OF 
MUNICIPAL IMPROVEMENTS 


Water Works and Treatment—Sewers 
and Sewage Disposal—Investigations 
and Valuations 
208-10 Bever Bidg., Cedar Rapids, lowa 
Established 1913 


J. E. SIRRINE & COMPANY 


Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 





BUCK, SEIFERT AND JOST 


Consulting Engineers 
(FORMERLY NICHOLAS 8. HILL ASSOCIATES) 
Water Supply Sewage Disposal 

Hydraulic Developments 


Reports, Investigations, Valuations, 
Rates, Design, Construction, Operation 


Management, Chemical and 
Biological Laboratories 


112 East 19th Street New York City 


CONSULTING ENGINEERS 


Your professional card belongs 
in this directory of leading engi- 
neer specialists where it will be 
seen by those who employ consul- 
tants. For rates, write: PUBLIC 
WORKS, 310 East 45th St., New 
York 17, N. Y. 





FOSTER D. SNELL, Inc. 


An organization of 30 chemists and 
engineers having laboratories for 
bacteriology, analyses, research and 
physical testing rendering 
Every Form of Chemical Service 
Disposal of' sanitary and industrial 
waste. Water supply and purification 
Consultation 


305 Washington St. Brooklyn, N. Y. 











JAMES M. CAIRD 
Assoc. Am, Soc. C. E. 


Chemist and Bacteriologist 
Water Analysts and Tests of Filter 
Plants 


Office and Laboratory 
Cannon Bidg., Broadway & 2nd St. 
Troy, N. Y. 





ROBERT AND COMPANY 


INCORPORATED 


Architects and Engineers 


Water Supply 
Sewage Disposal 


ATLANTA, GEORGIA 


Incinerators 
Power Plants 











GANNETT, EASTMAN & FLEMING, Inc. 


Harrisburg, Pennsylvania 


ENGINEERS 


Preparation of Post War Reports and Plans 
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Bridges 

7. Teco Connectors, a new method of 
structural engineering, to spread the load 
on a timber joint more equally over the 
cross-section of the wood is described in 
se new literature available from Timber En- 
neering Co., Dept. BS-2, 1319—18th St., 

f W., Washington, D. C. 


Cold Mix Plants 

15. New catalogs and prices of Port- 
able Bituminous Mixers in 6 to 14 ft. sizes 
for resurfacing and maintenance. Issued 
by The Jaeger Machine Co., 400 Dublin 
Ave., Columbus 16, Ohio. 


Cold or Wet Weather Construction 

18. Cleaver Aggregate Heaters and 
Dryers, Hot Water Boosters, and Auto- 
matic Steam plants are designed to speed 
up cold or wet weather construction. Write 
for illustrated bulletins. Cleaver-Brooks 
Co., 3112 W. Center St., Milwaukee, Wis. 


Concrete Accelerators 

31. New 48-page booklet in five sec- 
tions explains clearly the effects, advan- 
tages and methods of using Calcium Chlo- 
ride and Portland Cement mixes. Complete 
and packed with practical information; 
well illustrated; pocket size. Sent free on 
request by Solvay Sales Corp., 40 Rector 
St, New York, N. Y. 


Concrete Curing 

33. 64-page manual of concrete cur- 
ing with calcium chlorides. Complete, 
handy. Contains useful tables, well illus- 
trated. Write the Columbia Chemical Divi- 
sion, Pittsburgh Plate Glass Co., Grant 
Bldg., Pittsburgh, Pa. 


Concrete, Early Strength 

38. 64-page manual tells how to speed 
up year ’round concreting, shows how to 
secure high early strength and greater 
workability at temperatures either below 
or above freezing. Contains many actual 
examples of practical concreting opera- 
tions; well illustrated with more than 60 
hotos, charts, graphs and tables. Calcium 
loride Assn., Penobscot Building, De- 
troit 26, Mich. 


Concrete Mixers 


44. Catalog and prices of Concrete 
Mixers, both Tilting and Non-Tilt types, 
m 3%S to 56S sizes. The,Jaeger Machine 
pompany, 400 Dublin Ave., Columbus 16, 
hio, 
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Readers’ Service 
| Department 


These booklets are FREE but distribution is restricted 
to those‘ actively engaged in engineering or con- 
Use the coupon below or write the 
5, leomcence manufacturer direct, mentioning PUBLIC WORKS." 


Readers’ Service Dept., PUBLIC WORKS 
310 East 45th St., NEW YORK 17, N. Y. 


Please send me without obligation the following booklets listed in your READERS’ 
SERVICE SECTION ............... 





Drainage Products 

70. Standard corrugated pipe, per- 
forated pipe and MULTI PLATE pipe and 
arches — for culverts, sewers, subdrains, 
cattlepasses and other uses are described 
in a 48-page catalog entitled ““ARMCO 
Drainage Products,” issued by the Armcc 
Drainage Products Association, Middle- 
town, Ohio, and its associated member 
companies. Ask for Catalog No. 13. 


Graders, Patrol 

105. The Austin-Western 99M Power 
Grader with its powerful all wheel 
drive simplifies all construction and main- 
tenance; handles difficult jobs with econ- 
omy and efficiency; and does better work 
on grading, ditching, scarifying, snow 
plowing, loading, mixing, bulldozing, shoul- 
der trenching and backsloping. Write 
for Bulletin 1946. Austin-Western Road 
Machinery Co., Aurora, III. 


Mixing Plants, Asphalt 

106. The Cleaver Asphalt Mixing Plant 
for an inexpensive plant mix and the 
Cleaver Tank Car Heater and Bituminous 
Booster are covered in illustrated catalogs 
sent on request by Cleaver-Brooks Co., 
3112 W. Center St., Milwaukee, Wis. 


Mud-jack Method 

107. How the Mud Jack Methed for 
raising concrete curb, gutter, walls and 
street solves problems of that kind quick- 
ly and economically without the usual 
cost of time-consuming reconstruction 
activities—a new bulletin by Koehring 
Company, 3026 West Concordia Ave., Mil- 
waukee, Wis. 


Oil, Motor 

109. ‘‘Here’s Proof of Ring-Free Su- 
periority,’”’ 32 pages, illustrated, outlines 
the principles of lubrication and explains 
how by simple tests you can measure the 
advantages of Macmillan Ring-Free Motor 
Oil. Write Macmillan Petroleum Corp., 
530 West 6th St., Los Angeles, Calif. 


Paving Materials, Bituminous ; 

111. New “Tarvia Manual’ is packed 
with useful data on how to build and main- 
tain roads with Tarvia. Each step is illus- 
trated with excellent action pictures, 64 
pp. 103 ills. Write to The Barrett Div., 
40 Rector St., New York, N. Y. 


Pumps 

120. Interesting new booklet tells how 
to lengthen the life of your pumps. Ex- 
plains how a little care will save a lot of 
wear. Write today for your copy. Homelite 
gg 2403 Riverdale Ave., Portchester, 
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Put Your 


SEWERS 


On Full Time Too 


Full capacity is vital to the carrying 
of the increased loads thrown upon 
the sewerage systems of our cities 
and villages. 


STEWART SEWER 
CLEANING EQUIPMENT 


STEWART sewer cleaning equipment 
is the sure way to full capacity of 
your sewers, More use of STEWART 
equipment will often save the laying 
of additional or larger sewers at a 
time when labor and materials are 
scarce. 


GET THIS BOOK TODAY 


Whatever the job to be done, there 
is a STEWART rod, tool, or piece of 
equipment for its best doing. The 
first step is to get the complete new 
STEWART catalog today. 


New 
Free 
Catalog 





Then consult with us without obliga- 


tion about our several plans for 
making new sewer efficiency possi- 
ble. Rental or purchase. Address: 








W.H. STEWAR 


P. O. 30% "6/7 YRACUSE, N. fF. 


‘Since i901” 
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121. New Illustrated catalog and 
prices of Jaeger Sure Prime Pumps, 2” to 
10” sizes, 7000 to 220,000 G.P.H. capacities, 
also Jetting, Caisson, Road Pumps, recent- 
ly issued by The Jaeger Machine Com- 
pany, 400 Dublin Ave., Columbus 16, Ohio. 


123. New brochure by Gorman-Rupp 
Co., Mansfield, Ohio, illustrates and de- 
scribes many of the pumps in their com- 
plete line. Covers heavy duty and standard 
duty self-priming centrifugals, jetting 
pumps, well point pumps, triplex road 
pumps and the lightweight pumps. 


124. 16-page illustrated bulletin, 
§SP-37, describes and illustrates complete 
> E. line of self-priming centrifuga! 
pumps from %” to 8”, including light- 
weight models for easy portability. C. H. 
& E. Mfg. Co., 3841 No. Palmer St., Mil- 
waukee, is. 


Road Building and Maintenance 

128. Motor Patrol Graders for road 
maintenance, road widening and road 
building, a complete line offering choice of 
weight, power, final drive and special 
equipment to exactly fit the job. Action 
pictures and full details are in catalogs 
Nos. 253, 254 & 255, issued by Galion Iron 
Works & Mfg. Co., Galion, Ohlo. 


129. Warco Hydraulic Control Motor 
Graders, Duplex Hydraulic Scoops and 
Whizzard, easily transported, rollers are 
described and illustrated in literature 
available from W. A. Riddell Corp., Bucy- 
rus, Ohio. 


Rock Drill Maintenance 


130. New booklet presents through 
amusing cartoons useful hints on proper 
rock drill maintenance methods—what 
your men can do to get more work out 
of your tools with a minimum of expense 
for repairs and compressed air. Write The 
Cleveland Rock Drill Co., 3734 East 78th 
St., Cleveland, Ohio. 


Rollers 

133. New Tu-Ton roller of simpie con- 
struction for use in rolling sidewalks alon 
highways, playgrounds and other types o 
light rolling is fully described in a bulletin 
issued by C. H. & E. Mfg. Co., 3841 No. 
Palmer St., Milwaukee, Wis. 


138. “The Buffalo-Springfleld line of 
road rollers (tandem, 3-wheel, and 3-axle) 
are described in the latest catalog issued 
by the Buffalo-Springfield Roller Co., 
Springfield, Ohio.” 


139. “Ironeroller . axie Roller for 
extra smootn surfaces on all bituminous 
work. Booklet contains roller data and op- 
eration details. Hercules Co., Marion, Ohio. 


140. This well-illustrated 16- page 
catalog describes the tandem, autocrat. 
cadet, and roll-a-plane rollers, and ex- 
plains what each is intended to accomplish. 
Write Austin-Western Road Mach. Co., 
Aurora, Ill. 


Rotproofing 

145. Cuprinol, a rotpruofing chemical 
that protects wood from fungi and insects, 
yet has no offensive odor, is non-poisonous, 
does not corrode metal and can be painted 
over. Get full details in booklet from 
Cuprino!, Inc., 7 Water St., Boston, Mass. 


Soil Stabilization 

150. ‘‘High-Service, Low Cost Roads” 
is one of the newer booklets using an effec- 
tive combination of picture and text to set 
forth the principles and advantages of road 
surface stabilization with calcium chloride. 
Complete, interesting and well illustrated 
84 pages. Sent by Solvay Sales Corp., 40 
Rector St., New York, N. Y. 


152. The Columbia Chemical Divi- 
sion will be glad to furnish to anyone in- 
terested complete information dealing with 
Calcium Chloride Stabilized Roads. This 
literature contains many charts, tables 
and useful information and can be ob- 
tained by writing Columbia Chemical Div., 
Pittsburgh Plate Glass Co., Grant Blidg., 
Pittsburgh, Pa. 


154. “Soil Stabilization with Tarvia”’ 
—An illustrated booklet describing The 
steps in the stabilization of roadway soil 
with Tarvia will be mailed on request by 
The Barrett Div., 40 Rector St., New York, 


155. Sterling Rock Salt for Frost 
Damage Prevention. Sterling Rock Salt 
for Base and Surface Stabilization. Two 
descriptive bulletins issued by Interna- 
tional Salt Co. Inc., Scranton, Pa. 





When the Time Comes -- 











mum attention and maintenance. 


Write for Bulletin today—and be prepared to go ahead 
with planned improvements as soon as war-time restric- 


tions permit. 


ROOTS-CONNERSVILLE BLOWER CORP. 
CONNERSVILLE, IND. 


401 VALLEY AVENUE 


stalled at 
Falls, S$. D., 


Plant. 


When writing, we will appreciate 


—you will want to specify the most economical blowers 
for your complete sewage treatment plant. The proved 
economy of Roots-Connersville Blowers is found in the 
many years of trouble-free service rendered with mini- 


“R-C” Blower in- 


age Treatment 
















ae 


POSITIVE DISPLACEMENT 


The principle is simple and ef- 
fective. Twin impellers, mounted 
on parallel shafts, are rotated in 
opposite directions by a pair of 
gears. Each impeller alternately 
sucks in, momentarily entraps, and 
then expels a definitely measured 
amount of air or gas, resulting in 
the delivery of four equal pre- 
determined volumes each revolu- 
tion. Capacity varies with the 
speed. Pressure is automatically 
built up to overcome resistance on 
discharge side. No internal lubri- 
cation. 
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Spreader 

187. Jaeger Paving equipment, ip. 
cluding Mix-in-Place Roadbuilders, Bity. 
minous Pavers, Concrete Bituminous Fin. 
ishers, Adjustable Spreaders, Forms, etc,— 
4 complete catalogs of latest equipment 
in one cover, issued by The Jaeger Ma. 
chine Company, 400 Dublin Ave., Colum. 
bus 16, Ohio. 


Surface Consolidation and Maintenance 

188. Detailed and illustrated presen. 
tation of the method and procedure jp 
consolidated operations; explains how 
sub-soils can be conditioned to resist soft. 
ening and frost action; how surfacing can 
be consolidated to provide smooth all. 
weather riding surfaces; how they can be 
maintained so as to ge disintegration 
and gravel loss. Write the Calcium Chilo. 


ride Association, Penobscot Bldg., De- 
troit 26, Mich., for Bulletin No. 29. 
Timber Structures 

189. “Typical Designs of Timber 


Structures” contains plans for 45 repre- 
sentative structures that have been en- 
gineered with Teco Connectors. For free 
copy write Timber Engineering Co., Inc,, 
Room 6GG, 1319—18th St., N. W., Wash- 
ington, D. C. 


Wellpoints 

195. New complete catalog, ‘‘Griffin 
Pointed Wellpoint Facts,’ just issued. 
Covers pre-drainage, describing well- 
points jetting pumps, with tables, dia- 
grams and illustrations. Griffin Wellpoint 
Corp., 881 E. 141st St., New York. 


Street and Paving 
Maintenance 


29u. “Blacktop Road Maintenance and 
Construction Equipment’ — Asphalt and 
tar kettles, flue type kettles, spray at- 
tachments with completely submerged 
Pumps, tool heaters, surface heaters, road 
brooms, portable trail-o-rollers, etc. These 
are all described in detail and illustrated. 
This modern and up-to-date equipment 
for blacktop airport and road construction 
and maintenance is based upon experience 
and engineering research over a period 
of 42 years. Write for Catalog R. Little- 
ford Bros., Inc., 452 East Pearl St., Cin- 
cinnati 2, O. 


Fire Apparatus 


300. Detailed information and advice 
about specially engineered Ward LaFrance 
apparatus will be sent on request. Ward 
LaFrance Div., Elmira, N. Y 


Snow Fighting 


Snow Plows 

350. ‘‘Frink One-Way Sno-Plows” is 
a four page catalog illustrating and de- 
scribing 5 models of One-Way Blade Type 
8no-Plows for motor trucks from 1% wu 
to 8 tons capacity. Interchangeable wi 
V Sno-Plow. Features, specifications anid 
method of attaching. Carl H. Frink, Mfr. 
Clayton, 1000 Islands, N. Y. 


Ice Control 

351. ‘“‘Make le wens Safe for 
Traffic’’—a new bulletin by Michigan Al 
kali Div., Wyandotte Chemicals Corp. 
Wyandotte, Mich., tells how to use cal 
cium chloride for modern ice control. 


352. Ice Prevention on Highways 
Streets, and Airport Runways with Ster 
ling ‘“‘Auger Action” Rock Salt. An illus 
trated bulletin issued by International Salt 
Co. Inc., Scranton, Pa. 


Sanitary Engineering 


Aero-Filter 

356. Aero-Filter Design Data i 
given in a new 32-page catalogue. It col 
tains information on Advantages of Aero 
Filter Process, Single Stage vs. 
Stage Treatment, Filter Loadings, Raté 
of Flow and Results, Filter Depths, Re 
circulation, Sewage Pumps and Pum 
Control. Approximately 15 pages of blue 
prints are included in this instructive 


catalogue. Write Lakeside Engineerité 
Co., 222 W. Adams St., Chicago, for 4 
copy. 


Air Release Valves 

357. Automatic Air Release Valvé 
for water, sewage and industrial uses 
described and illustrated in new catalo 
issued by Simplex Valve & Meter Co., & 
Upland St., Philadelphia, Pa. 
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Analysis of Water 


360. ‘Methods of Analyzing Water for 
Municipal and Industrial Use” is an ex- 
Fin- Foelient 94 page booklet with many useful 
tC. Fiobles and formulas. Sent on request by 
ment Egolvay Sales Corp., 40 Rector St., New 
york, N. Y. 


in- 
Bitu- 


lum- 
Activation and Aeration 


367. A valuable booklet on porous 
esen- § diffuser plates and tubes for sewage treat- 
re in §ment plants. Covers permeability, porosity, 
how Bpore size and pressure loss data, with 
soft- Bcurves. Also information on installations, 
gZ can Bwith sketches and pictures, specifications, 
| all- § methods of cleaning and studies in perme- 
an be Bability. 20 pp. illustrated. Sent on request 
aus to Norton Company, Worcester, Mass. 
0- 
De- 3 Blowers 
370. All interested in low cost air for 
sewage disposal will want a copy of this 
imbe: catalog describing operating principles and 
4 specifications of Roots-Connersville Aerat- 


a ing Blowers. Write to Roots-Connersville 
free Blower Corp., 301 Valley Ave., Connersville, 
1 Ind. 
sa Chlorinators, Portable 
379. Complete data on new portable 
chlorinator designed to meet emergency 
$riffin Bcalls quickly and efficiently. Write Wallace 
ssued. # & Tiernan Co., Inc., Newark 1, N. J. 
well- 
dia- 380. “Emergency Sterilization Equip 


Ipoint ment,” a new bulletin describing the au- 
vantages of Dual Drive Chlor-O-Feeders 
which can serve as either a permanent 
chemical feeder or as a portable emergency 
chlorinator. Order from _ Proportioneers, 
Inc., 96 Codding St., Providence, R. I. 


_ Cleaning Sewers With Own Forces 


t and 385. A 20-page booklet describes and 
ty at- illustrates a full line of sewer cleaning 
1erged § equipment—Rods, Root Cutters, Buckets, 
3, road § Nozzles and Flushers. Write W. H. Stewart 
(Pioneer Mfr. since 1901), Jacksonville, 
trated, § Fla., or P. O. Box 767, Syracuse, N. Y. 

pment 
‘uction 386. 32-page illustrated booklet ex- 
rience § plains how a city can clean its sewers and 
period § culverts with its own forces using the up- 
Little- @ to-date Flexible Sewer Rod equipment. 





., Cin-Blllustrates and describes all necessary 
equipment. Issued by Flexible Sewer Rod 
Equipment Co., 9059 Venice Boul., Los 
Angeles, Calif. 

_ Consulting Engineers 

France 389. ‘““‘Who, What, Why” outlines 


Wari § briefly the functions of the consulting 
chemist and chemical engineer. Covers 
various methods of cooperation, on dif- 
ferent types of problems, with industry, 
with attorneys and with individuals. Fos- 
ter D. Snell, Inc., 305 Washington St., 
Brooklyn, N. Y., will send a copy on re- 

wa” is quest. 


nd de- 
e Typ B feeders, Chlorine, Amonia and Chemical 
a 392. -For chlorinating water supplies, 


ns anig *°Wase plants, swimming pools and feed- 
:, Mfr, ing practically any chemical used in sani- 
tation treatment of water and sewage. 
Flow of water controls dosage of chemical; 
Teagent feed is ear measaaen. | adjustable. 
t Starts and stops automatically. Literature 
afe fo! Btrom % Proportioneers, Inc. % 96 Codding 
fan Al- St., Providence, R. I. 
Corp. 
se cal 393. New circular describes and illus- 
ol. trates the Var-I-Feeder, a new portable 
chways § Chemical feeder for water main steriliza- 
h Ster@ tion, military use or other chemical treat- 
n illus: ® ment. Write Chem-Feeds, Inc., 77 Reser- 
nal Salt# Voir Ave., Providence, R. I. 


394. Everson Sterelators for all kinds 
of chemical feeding in stationary and 
portable models are described in new bul- 
letins issued by Everson Manufacturing 
Co., 214 West Huron St., Chicago 1, Il. 


















_ 3899. Hulsafeeders. A _ flow - propor - 
tional liquid chemical feeder, recipro- 
cating type, fluid motor driven. Operating 
parts completely isolated from the chem- 
eal being fed. Micrometer adjustment. 
or feeding against high or low pressure. 
Wilson Chemical Feeders, Inc., 211 Clinton 
tructivg5t., Buffalo 4, N. Y. 

ineering 


, for spfilters 


402. How to increase the capacity of 
filters through use of Anthrafilt and com- 
Dlete data on’use of Anthrafilt for filters 
and sludge beds is contained in a re- 
4 sed pocket Manual issued by Anthracite 
Re Pment Corp. For free copy write 
- G. Turner, State College, Pa. 


Valve 
uses ait 
catald 


So., 6 


Fire Hydrants 

405. Specifications for standard 
AWWA fire hydrants with helpful instruc- 
tions for ordering, installing, repairing, 
lengthening and using. Issued by M & H 
Valve & Fittings Co., Anniston, Ala. 


406. See listing No. 436. 


407. Fire hydrants which are flood- 
proof, easy to operate and service are de- 
scribed in Rensselaer Bulletin W., for- 
merly known as “Coreys.’’ Address: 
Rensselaer Valve Co., Troy, N. Y. 


Flow Meters 

409. The primary devices for flow 
measurement—the orifice, the pilot tube, 
the venturi meter and others—and the 
application to them of the Simplex meter 
are described in a useful 24-page booklet 
(42A). Simplex Valve and Meter Co., 
6750 Upland St., Philadelphia, Pa. 


Gas Holders and Digesters 
411. Digesters and Gas Holders for 
efficient collection and storage of sewage 


wm 
un 


gas are described in an interesting illus- 
trated booklet issued by Graver Tank & 
Mfg. — 332 South Michigan Ave., Chi- 
cago, Ill. 


Gates, Valves, Hydrants 


413. Gate, flap and check valves; floor 
stands and fittings. New catalog No. 34 
gives detail information with dimensions 
for all types of new full line. M. & H. Valve 
& Fittings Co., Anniston, Ala. 


414. Complete booklet with much 
worthwhile water works data describes 
fully Ludlow hydrants and valves. Sent on 
soeuest. Ludlow Valve Mfg. Co., Troy, 


415. See listing No. 436. 


416. Check valves of the Clear-Way, 
Quiet-Closing type which eliminate “Slam’’ 
are described in Rensselaer Bulletin V. 
Made in expanding outlet type, as well as 
straight-thru type, for bolting direct to 
pump discharge. Address: Rensselaer Valve 
Co., Troy, N. Y 








LET'S LOOK AT THE FUTURE 


There will come a day—not too far distant— 
when our boys will come marching home again. 
They'll want jobs after the cheering dies down. 
Long-delayed waterworks improvements and 
other municipal projects will be needed to 
supply this work while industry goes through 
its post-war adjustments. 

The most important New Year’s Resolution 
you can make is the resolve to get post-war 
plans under way at once—to back- 
up your BLUE PRINT NOW Con- 
mittee and be ready to break ground 
when the day arrives. 
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A COPY OF THIS BOOK 


fo.) 





HN" 


IS WAITING FOR YOU 


All you need do is write for it! 


This NEW book contains informa- 
tion of interest to every water, sew- 
erage, and power plant engineer or 
laboratory technician. It contains a 
simple discussion of the meaning of 
pH control, its application to water 
purification, sewage disposal, boiler 
water, etc., and full descriptions of 
all Taylor outfits. 


Many engineers, chemists, opera- 
tors keep this handbook right on 
their desks for reference purposes. 
Get your copy... it’s FREE. 


Just drop a postcard to 


W. A. TAYLOR “” 


7304 YORK RD. « BALTIMORE-4, MD. 








THE OPERATION OF 
SEWAGE TREATMENT 
PLANTS 


Complete ... Authoritative 
Easy to Understand 
Answers 98% of your 
operation problems 


TABLE OF CONTENTS 


1—The Real Job of the Sewage Plant Operator 

2—Method and Units of Measurement 

3—Sewage Characteristics and Composition 

4—Tests and How to Make Them 

5—Operating Grit Chambers and Coarse 
Screens 

6—Sedimentation Tanks 

7—Activated Sludge 

8—Imhoff Tanks 

9—Trickling Filter Operation 

10—Contact Beds and Sand Filters 

11—Chemical Treatment 

12—Disinfection of Sewage 

13—Sludge Digestion Tanks 

14—The Disposal of Sludge 

15—Maintenance of Equipment 

16—Other Factors 


ORDER YOUR COPY TODAY 


This whole course appeared as a book-length 
section in the October, 1942 issue of PUBLIC 
WORKS Magazine—over 18,000 words and 
many illustrations. Copies of this issue are on 
sale while the supply lasts for $1.00 per copy 
—money back if not entirely satisfied. 


PUBLIC WORKS 
310 East 45 St. New York 17, N. Y. 
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Gauges 

421. The full line of Simplex gauges 
for filtration plants are illustrated and de- 
scribed in catalog issued by Simplex Valve 
and Meter Co., 6750 Upland St., Philadel- 
phia, Pa. 


Laboratory Equipment 

423. pH and Chlorine Control. A dis- 
cussion of pH control and description of 
comparators, chlorimeters and similar de- 
vices. An 80-page booklet. W. A. Taylor 
& Co., 7301 York Road, Baltimore, Md. 


Manhole Covers and Inlets 
429. Street, sewer and water’castings 


.in various styles, sizes and weights. Man- 


hole covers, water meter covers, adjust- 
able curb inlets, gutter crossing plates, 
valve and lamphole covers, ventilators, 
etc. Described in catalog issued by South 
Bend Foundry Co., Lafayette Boul. and 
Indiana Ave., South Bend, Ind. 


Meters, Venturi 

432. New bulletin illustrates Builders 
Air Relay system of transmission for the 
Venturi Meter which is particularly useful 
for tiquids containing suspended solids 
like sewage. Eliminates corroson, clogged 
pipes, etc. Write Builders-Providence, 
Inc., Codding St., Providence, R. I. 


433. “The Selection of Main Line 
Meters,” a highly informative and useful 
presentation prepared by a competent en- 
gineer, J. C. Thoresen, describes forms of 
differential producers and quickly solves 
typical problems with the use of graphic 
charts. Write Builders-Providence, Inc., 
9 Codding St., Providence, R. I. 


Pipe, Cast lron 


435. Handbook of Universal Cast 
Iron + and Fittings, pocket size, 104 
pages, illustrated, including 14 pages of 
useful reference tables and data. Sent by 
The Central Foundry Co., 386 Fourth Ave., 
New York 16, New York. 


436. Cast iron pipe and fittings for 
water, gas, sewer and industrial service. 
Super-deLavaud centrifugally-cast and 
pit-cast pipe. Bell-and-spigot, U. S. Joint 
flanged or flexible joints can be furnishe 
to suit requirements. Write U. S. Pipe and 
Foundry Co., Burlington, N. J. 


437. ‘Cast Iron Pipe and Fittings” is 
a well illustrated 44 page catalog giving 
full specifications for their complete line 
of Sand Spun Centrifugal Pipe, Fire Hy- 
drants, Gate Valves, Special Castings, eto. 
Will be sent promptly by R. D. Wood Co., 
400 Chestnut St., Philadelphia, Pa. 


Pipe, Lock Joint 

440. Lock Joint Reinforced Concrete 
Sewer Pipe. Pressure Pipe, Culvert Pipe, 
Centrifugal Pipe and Subaqueous Pipe is 
described and illustrated in bulletins avail- 
o* from Lock Joint Pipe Co., Ampere, 


Pipe, Transite 

442. Two new illustrated booklets, 
“Transite Pressure Pipe’ and ‘Transite 
Sewer Pipe” deal with methods of cutting 
costs of installation and maintenance of 
pipe lines and summarize advantages re- 
cating from use of Transite pipes. Sent 
promptly by Johns-Manville Corp., 22 Hast 
40th St., New York, N. Y. 
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Pipe Joints Sewer 

444, How to make a better sewer pipe 
oint of cement—tight, minimizing root 
ntrusion, better alignment of joint. Per. 
mits making joints in water-bearing 
trenches. General instructions issued by 
L. A. Weston, Adams, Mass. 


Pipe Joint Compounds 

446. The uses of Tegul-Mineraleag 
for bell and spigot pipe and G-K Sewer 
oint compound are described in a 16-page 
llustrated booklet issued by Atlas Minera} 
Products Co., Mertztown, Pa. Includes 
— tables for estimating quantities 
needed. ‘ 


Pumps and Well Water Systems 

449. Installation views and sectional 
scenes on Layne Vertical Centrifugal and 
Vertical Turbine Pumps fully illustrated 
and including useful engineering data sec. 
tion. Layne Shutter Screens for Grave 
Wall Wells. Write for descriptive booklets, 
Advertising Dept., Layne & Bowler, Inc, 8 mjush 1 
— 186, Hbllywood Station, Memphis § chicago 

450. Peerless pumps in a variety ofp)¥immin 
types, with oil or water lubrication ani 468. 
any power drive, to pump water fromgon swin 
any depth are described and illustrateggtion ple 
in new literature that clearly shows their§fltratior 
construction and special features. ‘Write plans, e 
Peerless Pump Div., Food Machineryg ‘40 Colu 
Corp., 301 W. Ave. at 26th St., Los An. Taste an 
geles, Calif. 470 

451. Oil lubricated turbine pump; : 
with open impellers. Five types of heads 
available. Specifications and illustration 
in new bulletin 6930M-2 issued by Fair. 
banks, Morse & Co., 600 So. Michigan Ave. 
Chicago, Ill 
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Meter Setting and Testing 

454. The most complete catalog we 
have seen on setting and testing equip- 
ment for water meters—exquisitely print- N. J 
ed and illustrated 48-page booklet you control 
should have a copy of. Ask Ford Mete Chlori 
Box Co., Wabash, Ind. ne 


ee at 

Screens 8 eon 
456. Be assured of uninterrupted ” — 

constant automatic removal of screenings. 

Folder 1587 tells how. Gives some of thtBTreatmen 

outstanding advantages of ‘Straightline 

Bar Screens’ (Vertical and _ Inclineig 475. 

types). Link-Belt Co., 2045 W. Huntingyesé treat 

Park Ave., Philadelphia, Pa. 


Sludge Drying and Incineration 

458. ‘Disposal of Municipal Refuse." 
Complete specifications and description 
including suggested form of proposal; 
form of guarantees; statements and ap- 
proval sheet for comparing bids with dia- 
gramatic outline of various plant designs 
48 pages. Address: Morse Boulger De- 
structor Co., 205-P East 42nd St., New 
York 17, N. Y. 


459. Recuperator tubes made from 
Silicon Carbide and ‘‘Fireclay’’ Corebust 
ers for maximum efficiency are describe 
and illustrated in bulletin No. 11 issued by 
Fitch Recuperator Co., Plainfield Nationa 
Bank Bidg., Plainfield, N. J. : 

460. Nichols Herreshoff incinerato 
for completé disposal of sewage solids an( 
industrial wastes—a new booklet illus: 
trates and explains how this Nichols in: 
cinerator works. Pictures recent installa 
tions. Write Nichols Engineering and Re 
~~ Corp., 60 Wall Tower, New Yo 
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ening 
462. This folder explains the process 
of Zeolite water softening and describes 
and illustrates the full line of equipment 
for that purpose made by the Graver Tank 
Mfg. Co., 332 So. Michigan Ave., 
batca o, Ill. Includes flow charts, tables 
and other valuable data. Write for a copy 
of this instructive folder. 


463. Water Softening. The use of the 
gpaulding Precipitator to obtain maximum 
efficiency and ec.nomy in water softening 
js described in a technical booklet. Per- 
mutit Co., 880 W. 42nd St., New York 18, 
N. Y. 


er pipe 


eari 
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Sprinkling Filters 

466. Design data on sprinkling filters 
of Separate Nozzle Field and Common 
Nozzle Field design as well as complete 
data on single and twin dosing tanks, and 
the various siphons used in them, for ap- 
portioning sewage to nozzles. Many time- 
saving charts and tables. Write Pacific 
Flush Tank Co., 4241 Ravenswood Ave., 
Chicago 13, Ill. 


Swimming Pools 

468. Data and complete information 
on swimming pool filters ana recircula- 
tion plants; also on water filters and 
fitration equipment. For data prices, 
plans, etc., write Roberts Filter Mfg. Co., 
440 Columbia Ave., Darby, Pa. 


"Blaste and Odor Control 

470. “Taste and Odor Control in 
Water Purification’”’ is an excellent 92- 
page, illustrated booklet covering sources 
of taste and odor pollution in water sup- 
plies and outlining the various methods of 
treatment now in use. Every water works 
department should have a copy. Write 
Industrial Chemical Sales Div., 230 Park 
Ave., New York, N. Y. 


471. Technical pub. No. 207 issued by 
Wallace & Tiernan Co., Inc., Newark 1, 
N. J., describes in detail taste and odor 
control of water with BREAK-POINT 
Chlorination, a method of discovering the 
point at which many causes of taste may 
be removed by chlorination with little or 
no increase in residual chlorine. Sent free 
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reatment 
475. Three types of clarifiers for sew- 


Tuntingges? treatment are illustrated and described 


in a new bulletin issued by Graver Tank 
& _— 332 South Michigan Ave., Chi- 
cago, 


476. “Safe Sanitation for a Nation,” 
an interesting booklet containing thump- 
nail descriptions of the different pieces of 
P.F.T. equipment for sewage treatment. 
Includes photos of various installations 
and complete list of literature available 
from this company. Write Pacific Flush 


Tank Co., 4241 Ravenswood Ave., Chi- 
cago 13, Ill. 
477. <All-steel Rotary Distributors, 


correctly designed for the small and me- 
dium sized sewage plants, are the subject 
of a new, well illustrated booklet issued by 
Graver Tank & Mfg. Co.. 332 South Mich- 
igan Ave., Chicago, Ill. This booklet also 
covers distributors for various types of 
high-rate trickling filters. 


478. New booklet (No. 1642 on Link- 
Belt Circuline Collectors for Settling Tanks 
contains excellent pictures; drawings of 
installations, —y engineer’‘ng data 
and design details. Link-Belt Company, 
2045 W. Hunting Park Ave., Philadelphia. 


479. New 16-page illustrated catalog 
No. 1742 on Straightline Collectors for the 
efficient, continuous removal of sludge 
from rectangular tanks at sewerage and 
water plants. Contains layout drawings, in- 
stallation pictures, and capacity tables. 
Address Link-Belt Co., 2045 West Hunting 
Park Ave., Philadelphia, Pa. 


480. New illustrated folder (1942) on 
pines peg apparatus for the removal and 
washing of grit and detritus from rectan- 
gular grit chambers. Address: Link-Belt 
Co., 2045 W. Hunting Park Ave., Phila- 
delphia, Pa. 


481. ‘Sedimentation with Dorr Clari- 
fiers’’ is a complete 36-page illustrated 
catalog with useful design data. Ask The 
Dorr Company, 670 Lexington Ave., New 
York 22, N. Y. 


483. A combination mechanical clari- 
fler and mechanical digester, The Dorr 
Clarigester, is explained and illustrated in 
a bulletin issued by The Dorr Company, 
570 Lexington Ave., New York 22, N. Y 

484. Preflocculation without chem- 
itcals with the Dorrco Clariflocculator in 
a single structure is the subject of a new 
booklet issued by The Dorr Company, 670 
Lexington Ave., New York 22, N. Y. 
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485. Dorrco Monorake for existing 
rectangular sedimentation tanks, open or 
closed, is described and illustrated in a 
new catalog sent on request. The Dorr Co., 
570 Lexington Ave., New York 22, N. Y. 


487. The complete line of Jeffrey 
equipment for water, sewage and indus- 
trial wastes treatment is illustrated and 
described in a handsome, new, 40-page 
catalog just issued by The Jeffrey Mfg. 
Co., 947-99 North Fourth St., Columbus 16, 


Ohio. 
488. ‘‘Packaged’’ Sewage Treatment 
Plants, specifically developed for small 


communities—100 to 3,000 population. 
Write for full description and actual 
operating data for this type of plant. 
Chicago Pump Co., Dept. PW, 2300 
Wolfram St., Chicago 18, Ill. 


Underdrains, Trickling Filter 


492. Illustrated bulletin describes the 
Natco Unifilter block of glazed, hard 
burned clay for underdraining filter beds. 
Write National Fireproofing Corp., Pitts- 
burgh, Pa., for free copy. 


Valves (See Gates, Air Release, etc.) 


Water Treatment 

495. If you have a water conditioning 
problem of any kind, write Graver Tank 
& Mfg. Co., 332 So. Michigan Ave., Chicago, 
lll., who manufacture all types of condi- 
tioning equipment and will be pleased to 
make recommendations. 


496. ‘Use of copper sulphate in water 
treatment plants”’ titles informative book- 
let, with valuable data on chemicals, dos- 
age, etc. Write Tennessee Corporation, 
Atlanta, Ga. 


497. Ferri-floc Ferric Sulphate — a 
new, valuable booklet on coagulation for 
water and sewage treatment plants. Write 
Tennssee Coporation, Atlanta, Ga. 


Water Service Devices 


600. Data ‘on anti-freeze outdoor 
drinking fountains, hydrants, street wash- 
ers, etc., will be sent promptly on request 
to Murdock Mfg. & Supply Co., 426 Plum 
St.. Cincinnati, Ohio. 
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ODAY, more than ever before, our friends and guests are 
depending on regular week-ends at this famous Spa to 
keep themselves fit for war-time duties. 


After a period of exhausting, nerve-wracking incidents in 
your business, you need a few days at the Park spent in rest, 
relaxation and Spa baths in famous Magnetic Spring Water. 


Our record speaks for itself—over sixty years of enviable 
service with 5,000 patrons—some families coming in the third 
generation—Magnetic Spring Water, the only medicinal water 
of its kind in the world—and served to Park Hotel guests only. 


THE PARK HOTEL 
MAGNETIC SPRING, OHIO 


Twelve miles west of Delaware, Ohio—a moderate drive from 
principal Ohio cities. Rates and folder sent promptly on request. 


IN CLEVELAND, PHONE PROSPECT 2922 


\ 


“Bantam” \ 


Portable 


3000 Gallon 5 





“SURE” 
PRIME 


JAEGER 


The Pumps That Exceed Their Promises 
— Every Unit Tested and Certified 


THE JAEGER 
MACHINE COMPANY 


400 Dublin Ave., Columbus 16, Ohio 











STREET, SEWER AND WATER CASTINGS 


Made from weer-resisting chilled iron in various styles, sizes and weights. 





MANHOLE COVERS. WATER METER COV- 

RS, ADJUSTABLE CURB INLETS. @UT- 

ER CROSSING PLATES. VALVE 
LAMPHOLE COVERS 


Write for Catalog and Prices 


SOUTH BEND FOUNDRY CO. 


Gray Iron and Semi-Steel Castings 
SOUTH BEND, IND. 
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The Manual of Sewage Disposal Equipment 
and Sewer Construction is a year ‘round ex- 


latest equipment and materials. 
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MURDOCK HISTORY 


From 1853 to Present Day 
“Murdock” All the Way 


“To design and build Outdoor Water 
Service Devices better than anyone else’ 
is the reason for the success that this 
company has enjoyed. 

In all the years we haven't heard of 
a buyer who regretted purchasing 
Murdock Fixtures. 


THE MURDOCK MFG. & SUP. CO. 


426 PLUM ST. CINCINNATI 2, OHIO 
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WELLPOINT 
SYSTEMS 


SALE 
FOR rent 
' Prompt Shipments 


Send for our New 
60 Page illustrated 
catalog 


“GRIFFIN POINTED 
WELLPOINT FACTS” 
Chock full of latest infor- 
mation on Wellpoint Sys- 
tems for dewatering, 
emergency and permoa- 
nent water supply sys- 
tems, also information on 
pressure pumps and data 
for jetting. 


GRIFFIN WELLPOINT CORP. 


881 EAST 141st ST. © NEW YORK, N. Y. 


Phones: MElrose 5-7704-5-6 

















Ray S. Wood 


Link-Belt Company Acquires 
a Manufacturing Plant 
in Minneapolis 
Link-Belt Company has purchased 
the manufacturing plant and inventory 


of Link-Belt Supply Company in 
Minneapolis. 

Link-Belt Supply Company had 
worked very closely with Link-Belt 


Company since around 1900, having 
in all this time served as an author- 
ized distributor of Link-Belt Company 
products in Minneapolis, St. Paul, and 
the adjacent territory. 

The entire Minneapolis organization 
will be retained, present manufacturing 
facilities will be improved, and stocks 
are to be expanded as rapidly as 
possible. 

Ray S. Wood, the. new plant man- 
ager, started his Link-Belt Company 


-career in 1914, in the engineering de- 


partment at 
Philadelphia. 


the company’s plant in 


NEW APPOINTMENTS 


New City and County Officials re- 
cently reported: 


City Engineers 
F. G. Hocutt, Tuscaloosa, Ala. 
Thomas S. Burgess, S. Windsor City, Conn. 
Arthur D. Millard, Hammond, Ind. 
O. E. Gartzke, Iowa City, Ia. 
Earl Hougland, Beloit, Kans. 
Charles Spaulding, Portsmouth, N. H. 
Leonard Johnson, Alamo, Texas 
Ben B. Lummis, Casper, Wyo. 


City Manager 
H. J. Henrikson (Acting), Gladstone, Mich. 


Water Works Superintendents 

James M. Fouch, Colusa, Calif. 
George E. Blevins, Delta, Colo. 
Louis G. Forrler, Gillespie, I1I. 
A. C. Jantzen, Jacksonville, III. 
Willie B. Prather, Madison, Ind. 
Nickolas Beumel, Jr., Tell City, Ind. 
Chris Neilsen, Red Oak, Ia. 
C. W. Atchison, Anthony, Kans. 
Vitas Hromek, Arma, Kans. 
D. Underhill, Baxter Springs, Kans. 
J. M. Shaw, Blue Rapids, Kans. 
Robert William Glasheen, Athol, Mass. 
Baxter F. Wade, Jackson, Miss. 
Lloyd J. Scherich, Superior, Nebr. 
Howard MacMillin (Acting), Boro of Haddon- 

field, N. J. 
Edward Tschida, Dickinson, N. D. 
E. M. Armstrong, Vancouver, Wash. 
C. L. Stuart, Moundsville, W. Va. 
P. E. Widsteen, Menasha, Wis. 


County Engineers 
R. F. McKay, Fayette Co., Uniontown, Pa. 
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